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ABSTRACT
Context. Seyfert 1.8/1.9 are sources showing weak broad Hα components in their optical spectra. According to unification schemes,
they are seen with an edge on inclination, similarly to type 2 Seyfert galaxies, but with slightly lower inclination angles.
Aims. We aim at testing whether Seyfert 1.8/1.9 have similar properties at UV and X-ray wavelengths.
Methods. We use the 15 Seyfert 1.8/1.9 in the Véron Cetty and Véron catalogue with public data available from the Chandra and/or
XMM–Newton archives at different dates, with timescales between observations ranging from days to years. All the spectra of the same
source were simultaneously fitted with the same model and different parameters were left free to vary in order to select the variable
parameter(s). Whenever possible, short-term variations from the analysis of the X-ray light curves and long-term UV variations from
the optical monitor onboard XMM–Newton were studied. Our results are homogeneously compared with a previous work using the
same methodology applied to a sample of Seyfert 2 (Hernández-García et al. 2015a).
Results. X-ray variability is found in all 15 nuclei over the aforementioned ranges of timescales. The main variability pattern is
related to intrinsic changes in the sources, which are observed in ten nuclei. Changes in the column density are also frequent, as they
are observed in six nuclei, and variations at soft energies, possibly related to scattered nuclear emission, are detected in six sources.
X-ray intra-day variations are detected in six out of the eight studied sources. Variations at UV frequencies are detected in seven out
of nine sources.
Conclusions. A comparison between the samples of Seyfert 1.8/1.9 and 2 shows that, even if the main variability pattern is due to
intrinsic changes of the sources in the two families, these nuclei exhibit different variability properties in the UV and X-ray domains.
In particular, variations in the broad X-ray band on short time-scales (days/weeks), and variations in the soft X-rays and UV on long
time-scales (months/years) are detected in Seyfert 1.8/1.9 but not in Seyfert 2. Overall, we suggest that optically classified Seyfert
1.8/1.9 should be kept separated from Seyfert 2 galaxies in UV/X-ray studies of the obscured AGN population because their intrinsic
properties might be different.
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1. Introduction
Active galactic nuclei (AGN) are though to be powered by accre-
tion of matter onto the supermassive black hole (SMBH) that re-
sides in the center of the galaxies (Rees 1984). Historically, these
nuclei have been classified as type 1 when broad Balmer per-
mitted lines (full-width at half maximum (FWHM)∼1000-20000
km/s) are detected in their optical spectra, while they are classi-
fied as type 2 when detecting only narrow lines (FWHM∼300-
1000 km/s). Using the relative intensity of broad and narrow
lines, the nuclei can also be classified as type 1.2, 1.5, 1.8, or 1.9
AGN (intermediate Seyferts), the latter having the weaker broad
component (e.g., Osterbrock 1977; Osterbrock & Martel 1993).
In particular, the optical spectra of Seyfert 1.8 are characterized
by strong narrow emission lines combined with weak broad Hα
and Hβ emission lines, whereas Seyfert 1.9 present the narrow
lines but only a weak broad Hα emission line (Osterbrock 1981).
The detection of broad components in polarized light of type
2 sources set the unified model of AGN (Lawrence et al. 1987;
Antonucci 1993; Urry & Padovani 1995; Moran et al. 2000).
Under this scenario, the different properties observed in AGN
can be explained by orientation effects, i.e., they are the same
kind of source observed at different angles. The cornerstone of
this model is a dusty structure (often simplified as a torus) that
surrounds the SMBH, which plays a fundamental role as it is re-
sponsible for obscuring the broad line region (BLR) where the
broad lines are created. In support of this model, X-ray obser-
vations have shown that type 2 sources are more obscured than
type 1s, whereas type 1.8 and 1.9 AGN are less absorbed than
strictly type 2s (Risaliti et al. 1999).
X-rays are indeed a powerful tool for the comprehension of
AGN as they are capable to reach closer to the SMBH than other
wavelengths. At these energies the absorbing column density,
NH , is used to classify sources as unobscured (type 1) when NH
is below ∼ 1022cm−2 and obscured (type 2) sources for larger
values. For NH values larger than 1.5×1024cm−2, the sources are
classified as Compton-thick (Maiolino et al. 1998). Sometimes
transitions from Compton-thick to Compton-thin (or vice versa)
have been observed; these are known as changing-look sources
according to the original nomenclature by Matt et al. (2003).
Variability is one of the properties characterizing AGN,
a highly valuable tool for the comprehension of their physi-
cal structure (Peterson 1997; Netzer 2013). The first system-
atic studies of AGN showed that short-term X-ray variabil-
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Table 1: General properties of the sample galaxies.
Name RA DEC Dist.1 NGal mV Morph. Seyfert logMBH
(J2000) (J2000) (Mpc) (1020 cm−2) type type M⊙
(1) (2) (3) (4) (5) (6) (7) (8) (9)
ESO 540-G01 00 34 13.8 -21 26 20 110.5 1.62 13.7 SBc 1.8 -
ESO 195-IG21 01 00 36.5 -47 52 03 201.8 1.65 16.7 - 1.8 -
ESO 113-G10 01 05 17.0 -58 26 13 104.1 2.95 14.6 SBa 1.8 6.85
NGC 526A 01 23 54.4 -35 03 56 77.8 2.19 14.6 S0 1.9 7.90
MARK609 03 25 25.4 -06 08 39 141.1 4.42 14.1 S0 1.8 -
NGC 1365 03 33 36.4 -36 08 24 18.0 1.35 13.0 Sb 1.8 7.54
NGC 2617 08 35 38.8 -04 05 19 56.1 3.65 14.0 SBc 1.8 7.60
MARK1218 08 38 11.1 24 53 45 116.6 3.54 14.1 Sb 1.8 -
NGC 2992 09 45 42.0 -14 19 35 30.5 4.99 13.8 Sa 1.9 7.73
POX52 12 02 56.8 -20 56 03 87.3 4.03 17.2 - 1.8 5.14
NGC 4138 12 09 29.9 43 41 06 16.0 1.36 12.2 S0-a 1.9 7.30
NGC 4395 12 25 48.9 33 32 48 4.5 1.35 10.3 Sm 1.8 4.82
NGC 4565 12 36 20.6 25 59 11 12.1 1.30 12.4 Sb 1.9 6.30
MARK883 16 29 52.8 24 26 39 155.7 3.97 14.4 I 1.9 7.28
IRAS 20051-1117 20 07 51.4 -11 08 35 128.9 6.57 14.0 - 1.9 7.11
(Col. 1) Name, (Col. 2) right ascension, (Col. 3) declination, (Col. 4) distance, (Col. 5) galactic absorption, (Col. 6) aparent mag-
nitude in the Johnson filter V from Véron-Cetty & Véron (2010), (Col. 7) galaxy morphological type from Hyperleda, (Col. 8)
AGN type as in Véron-Cetty & Véron (2010), and (Col. 9) black-hole mass on logarithmical scale, determined using the correlation
between stellar velocity dispersion (from HyperLeda) and black-hole mass (Tremaine et al. 2002), or obtained from the literature
otherwise (ESO 113-G10 from Cackett et al. (2013), NGC526A from Vasudevan & Fabian (2009), NGC 2617 from Shappee et al.
(2014), MARK883 from Benítez et al. (2013), and IRAS 20051-1117 from Wang & Zhang (2007).)
1All distances are taken from the NED and correspond to the average redshift-independent distance estimates.
ity (from hours to days) is common in type 1s, but not in
type 2s, while long-term (from months to years) variations are
common in both (e.g., Nandra et al. 1997; Turner et al. 1997;
Vaughan et al. 2005). Nowadays we believe that the X-ray vari-
ations might be related to intrinsic changes of the nuclear source
(e.g., Uttley et al. 2005; Uttley 2007; Parker et al. 2015), or to
absorbing clouds that intersect the line of sight to the observer
(e.g., Risaliti et al. 2007). These changes can be studied by mod-
elling the X-ray spectrum of AGN, whose continuum is dom-
inated by a power-law component extending up to a cut-off at
energies ≥100 keV (e.g., Zdziarski et al. 1995; Guainazzi et al.
2005; Fabian et al. 2015). Changes in the power law might in-
dicate a change in the accretion disk or the X-ray corona, while
changes in the absorption may be related to clouds in our line
of sight, more likely in the BLR, the torus, or the boundary be-
tween them (Risaliti et al. 2002, 2005a, 2011; Braito et al. 2013;
Markowitz et al. 2014).
Due to their similar optical and X-ray spectra, it is usually as-
sumed that optically classified Seyfert 1.2 and 1.5 behave more
likely type 1s, whereas types 1.8 and 1.9 behave as type 2s. In-
deed, many studies aiming at analyzing the properties of type
2 sources have included Seyfert 1.8/1.9 in their samples (e.g.,
Guainazzi et al. 2001; Risaliti 2002; Akylas & Georgantopoulos
2009).
However, it is not clear whether the properties of Seyfert
1.8/1.9 are directly related to differences in the nuclear contin-
uum or to an obscurer in our line of sight, since weaker broad
lines may be produced by a lower ionizing continuum flux or by
reddening from the BLR or the host galaxy (Osterbrock 1981;
Goodrich 1995; Trippe et al. 2011). Through the analysis of vari-
ability, we are able to differentiate between changes in the accre-
tion state and the configuration of the clouds. The main purpose
of the present work is to homogeneously compare the variabil-
ity properties of optically classified Seyfert 1.8/1.9 and Seyfert
2. The ultimate goal of our study is to understand the physi-
cal origin of the phenomenological differences between Seyfert
1.8/1.9 and Seyfert 2 in the optical, UV and X-ray. We em-
ploy X-ray variability as gauge in this paper. This study is part
of a systematic analysis of the variability properties of nearby
AGN; by now we have analyzed the properties of a sample of
optically classified low ionization nuclear emission line regions
(LINERs, Hernández-García et al. 2013, 2014), and a sample
of Seyfert 2 (Hernández-García et al. 2015a). A comparison be-
tween the properties of LINERs and Seyfert 2 was carried out in
Hernández-García et al. (2016).
The paper is organized as follows. The sample selection is
presented in Sect. 2. The data reduction and the methodology
are explained in Sect. 3 and 4. The results of the analysis are
presented in Sect. 5, which are discussed in Sect. 6. Finally, the
conclusions of this study are summarized in Sect. 7.
2. Sample and data
We used the 13th edition of the Véron-Cetty and Véron catalogue
(Véron-Cetty & Véron 2010), which contains quasars and AGN.
We selected nearby sources located at redshifts below 0.052 that
were classified as Seyfert type 1.8 and 1.9. In this way we se-
lected 142 Seyfert 1.8 and 189 Seyfert 1.9.
We used the HEASARC database3 to search for public data
in the Chandra and/or XMM–Newton archives of these sources.
In order to study X-ray variability, we selected those sources
with more than one observation with these satellites. This in-
cluded 12 Seyfert 1.8 and another 12 Seyfert 1.9.
2 The redshift of 0.05 corresponds to a distance of d=214.3 Mpc (using
H0 = 70 km s−1). The limit on distance was chosen to be the same as in
Hernández-García et al. (2015a) for Seyfert 2.
3 http://heasarc.gsfc.nasa.gov/
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We restricted further our sample to sources whose spectra
have a minimum of 400 number counts in the 0.5–10 keV en-
ergy band (to use χ2-statistics) and to not be affected by a pileup
fraction larger than 10%. This leaves us with nine Seyfert 1.8 and
seven Seyfert 1.9.We removedMARK1018 from the sample be-
cause, although being classified as a Seyfert 1.9 by Osterbrock
(1981) using optical data, Cohen et al. (1986) reported variations
from Seyfert 1.9 to Seyfert 1 also using optical data, and re-
mained as a Seyfert 1 at least up to 2007 (Trippe et al. 2010).
Therefore, the final sample includes nine Seyfert 1.8 and six
Seyfert 1.9. The sample properties are presented in Table 1.
It is worth to notice that a caveat in the analysis could be
related to the non simultaneity of the X-ray data with the op-
tical spectroscopic data used for the optical classification of the
sources. Unfortunately, the only case in our sample where the X-
ray and optical data were obtained at close epochs is NGC2617,
where the X-ray data were taken in 2013, while it was reclassi-
fied as a Seyfert 1 using optical spectroscopy gathered in 2014,
confirming that variability might be an important issue.
3. Data reduction
3.1. Chandra data
Chandra observations were obtained from the ACIS instrument
(Garmire et al. 2003). Data reduction and analysis were carried
out in a systematic, uniform way using CXC Chandra Interactive
Analysis of Observations (CIAO4), version 4.6. Level 2 event
data were extracted by using the task acis-process-events. Back-
ground flares were cleaned using the task lc_clean.sl5, which
calculates a mean rate from which it deduces a minimum and
maximum valid count rate and creates a good time intervals file.
Nuclear spectra were extracted from a circular region cen-
tered on the positions given by NED6. We chose circular radii,
aiming to include all possible photons, while excluding other
sources or background effects. The radii are in the range between
2-4′′ (see Table A.1). The background was extracted from circu-
lar regions in the same chip that are free of sources and close to
the object.
For the source and background spectral extractions, the
dmextract task was used. The response matrix file (RMF) and
ancillary reference file (ARF) were generated for each source
region using the mkacisrmf and mkwarf tasks, respectively. Fi-
nally, the spectra were binned to have a minimum of 20 counts
per spectral bin using the grppha task (included in ftools), to be
able to use the χ2 statistics, as customary in X-ray spectroscopy.
3.2. XMM-Newton data
XMM-Newton observations were obtained with the EPIC pn
camera (Strüder et al. 2001). The data were reduced in a system-
atic, uniform way using the Science Analysis Software (SAS 7),
version 14.0.0. First, Good-Time Intervals (GTIs) were selected
using a method that maximizes the signal-to-noise ratio of the
net source spectrum by applying a different constant count rate
threshold on the single events, E > 10 keV field-of-view back-
ground light curve. We extracted the spectra of the nuclei from
circles of 20–35′′ radius centered on the positions given by NED,
while the background spectra were extracted from circular re-
gions using an algorithm that automatically selects the best area
4 http://cxc.harvard.edu/ciao4.4/
5 http://cxc.harvard.edu/ciao/ahelp/lc_clean. html
6 http://ned.ipac.caltech.edu/
7 http://xmm.esa.int/sas/
- and the closest to the source - that is free of sources. This se-
lection was manually checked to ensure the best selection for the
backgrounds.
Source and background spectra were extracted with the evs-
elect task. The response matrix files (RMF) and the ancillary
response files (ARF) were generated using the rmfgen and ar-
fgen tasks, respectively. To be able to use the χ2 statistics, the
spectra were binned to obtain at least 20 counts per spectral bin
using the grppha task.
3.3. Light curves
Light curves in three energy bands (0.5–2.0 keV, 2.0–10.0 keV,
and 0.5–10 keV) for the source and background regions as de-
fined above were extracted using the dmextract task (for XMM–
Newton) and evselect task (for Chandra) with a 1000s bin. To
be able to compare the variability amplitudes in different light
curves of the same object, only those observations with a net ex-
posure time longer than 30 ksec were taken into account. For
observations longer than 40 ksec, the light curves were divided
into segments of 40 ksec, so in some cases more than one seg-
ment of the same light curve can be extracted. Our light curves
are occasionally affected by high particle background events
(“flares”), whose flux dominates the observed count rates. We
decided to remove these intervals from the source background-
subtracted light curves due to their poor signal-to-noise ratio that
could affect the estimate of the normalized effect variance (cf.
Sect. 4.4). High particle background flux intervals were iden-
tified using the same algorithm described in Sect. 3.2. As the
fraction of high particle background intervals is small, our pro-
cedure does not significantly affect the results discussed in this
paper (Vaughan et al. 2003). We notice that after excluding these
events, the exposure time of the light curve could be shorter, thus
we recall that only observations with a net exposure time longer
than 30 ksec were used for the analysis. The light curves are
shown in AppendixD. We recall that the values of the continuum
(median value of the count rate) and dashed (1σ standard devi-
ation) lines are used only for visual inspection of the data and
not as estimators of the variability (as in Hernández-García et al.
2014).
4. Methodology
The methodology used in this work is presented in
Hernández-García et al. (2013). Here we review the most
important aspects but we refer the reader to this paper for details
on the analysis.
4.1. Individual spectral analysis
The first step is to select a model to fit all the data of the same
source simultaneously. For that purpose, we used five different
models that were fitted to each spectrum individually. We notice
that more complex models were also tested but they were not
required by the data. The models are as follows:
• PL: A single power law representing the continuum of a non-
stellar source. The empirical model is
eNGalσ(E) · eNHσ(E(1+z))[NH] · Norme−Γ[Γ,Norm].
• ME: The emission is dominated by hot diffuse gas, i.e., a
thermal plasma. A MEKAL (in XSPEC) model is used to fit
the spectrum. The model is
eNGalσ(E) · eNHσ(E(1+z))[NH] · MEKAL[kT,Norm].
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• 2PL: In this model the primary continuum is an absorbed
power law representing the non stellar source, while the soft
energies are due to a scattering component that is repre-
sented by another power law. Mathematically the model is
explained as
eNGalσ(E)
(
eNH1σ(E(1+z))[NH1] · Norm1e−Γ[Γ,Norm1] +
eNH2σ(E(1+z))[NH2] · Norm2e−Γ[Γ,Norm2]
)
.
• MEPL: The primary continuum is represented by an ab-
sorbed power law, but at soft energies a thermal plasma dom-
inates the spectrum. Empirically it can be described as
eNGalσ(E)
(
eNH1σ(E(1+z))[NH1] · MEKAL[kT,Norm1] +
eNH2σ(E(1+z))[NH2] · Norm2e−Γ[Γ,Norm2]
)
.
• ME2PL: This is same model as MEPL, but an additional
power law is required to explain the scattered component at
soft energies, so mathematically it is
eNGalσ(E)
(
eNH1σ(E(1+z))[NH1] · Norm1e−Γ[Γ,Norm1] +
MEKAL[kT ] + eNH2σ(E(1+z))[NH2] · Norm2e−Γ[Γ,Norm2]
)
.
In the equations above, σ(E) is the photo-electric cross-section,
z is the redshift, and Normi are the normalizations of the power
law and/or the thermal component. For each model, the pa-
rameters that vary are written in brackets. The Galactic ab-
soption, NGal, is included in each model and fixed to the pre-
dicted value (Col. 5 in Table 1) using the tool nh within ftools
(Dickey & Lockman 1990; Kalberla et al. 2005). Even if not in-
cluded in the mathematical expressions above, all the models
include three narrow Gaussian lines to take the iron lines at 6.4
keV (FeKα), 6.7 keV (FeXXV), and 6.95 keV (FeXXVI) into
account.
The χ2/d.o. f and F-test were used to select the simplest
model that represents the data best. We considered an improve-
ment of the spectral fit significant when the F-test results in a
value lower than 10−5.
4.2. Simultaneous spectral analysis
We determined the best-fit model for each individual observation
using the procedure described in Sect. 4.1. As a baseline model
we used the one corresponding to the individual observationwith
the largest count number, and we checked that it matches the
best fit model of the remaining spectra of the same source8. This
model was applied to all the observations of the same source si-
multaneously with its parameters linked amongst them – note
that the values of the parameters are able to change from the
initial values given in the baseline model. If this fit (SMF0) re-
sulted in a good fit (see below), we considered the source as
non-variable.
When SMF0 did not give a good resut, the next step was to
let different parameters in the model vary one-by-one (SMF1).
These parameters are the column densities at soft (NH1) and hard
(NH2) energies, the temperature (kT ), the spectral index (Γ), and
the normalizations at soft (Norm1) and hard (Norm2) energies.
When SMF1 failed to be a good fit, we also tested to vary two
parameters at the same time (SMF2), and also three parameters
(SMF3) were needed in one case.
Each ‘next step’ (e.g., SMF1 versus SMF0) was always
tested in order to confirm an improvement of the spectral fit. A
χ2r in the range between 0.9–1.5 –and as close as possible to
the unity and an F-test value lower than 10−5 were the criteria
8 Note that for NGC4138 we used the PL model because the Chandra
spectrum did not have counts below 2 KeV, therefore the analysis was
performed in the 2–10 keV band.
to accept a new step. If different models at a given step yielded
a significant improvement with respect to the previous step, we
chose the model corresponding to the lowest χ2r .
Whenever possible, this analysis was applied to observations
of the same satellite. However, in some cases there was only
one observation per instrument available. In order to compare
the data extracted from different apertures, we fit the extranu-
clear emission in the annular region in the Chandra image be-
tween the Chandra aperture around the nucleus and the XMM–
Newton aperture (see Table A.1) using the same procedure de-
scribed in Sect. 4.1. This allowed us to define the best-fit model
of the Chandra extranuclear emission. This model was included
in the spectral analysis of the XMM–Newton data, when compar-
ing with Chandra data. This procedure was applied whenever
XMM–Newton and Chandra data were available.
4.3. Flux variability
The luminosities in the soft and hard X-ray energy bands were
computed using XSPEC for both the fits of the individual obser-
vations, as well as for the simultaneous fit of all the observations
together. The distances were taken from NED, corresponding to
the average redshift-independent distance estimate for each ob-
ject, when available, or to the redshift-estimated distance other-
wise; distances are listed in Table 1.
When data from the optical monitor (OM) onboard XMM–
Newton were available, UV luminosities (simultaneously to X-
ray data) were estimated in the available filters. We recall that
UVW2 is centered at 1894Å (1805-2454) Å, UVM2 at 2205Å
(1970-2675) Å, and UVW1 at 2675Å (2410-3565) Å. We used
the OM observation FITS source lists (OBSMLI)9 to obtain the
photometry. When OM data were not available, we searched for
UV information in the literature. We note that in this case, the
X-ray and UV data might not be simultaneous (see Appendix
B).
We assumed an object to be variable when the square
root of the squared errors was at least three times smaller
than the dynamical range covered by the luminosities (see
Hernández-García et al. 2014, for details).
4.4. Short-term variability
Initially, we assumed a constant count rate for segments of 30-
40 ksec of the observation in each energy band and calculated
χ2/d.o.f. We considered the source as a variable candidate if the
count rate differed from the average by more than 3σ (or 99.7%
probability).
Secondly, we calculated the normalized excess vari-
ance, σ2NXS, for each light curve segment with 30-40 ksec
following prescriptions in Vaughan et al. (2003) (see also
González-Martín et al. 2011; Hernández-García et al. 2014). We
recall that σ2NXS is related to the area below the power spectral
density (PSD) shape.
When σ2NXS was negative or compatible with zero within
the errors, we estimated the 90% upper limits using Table 1 in
Vaughan et al. (2003). We assumed a PSD slope of -1, the up-
per limit from Vaughan et al. (2003), and we added the value of
1.282err(σ2NXS) to the limit to account for Poisson noise. For a
number of segments, N, obtained from an individual light curve,
an upper limit for the normalized excess variancewas calculated.
When N segments were obtained for the same light curve and at
9 ftp://xmm2.esac.esa.int/pub/odf/data/docs/XMM-SOC-GEN-ICD-
0024.pdf
Page 4 of 55
Hernández-García et al.: X-ray variability in Seyfert 1.8/1.9
least one was consistent with being variable, we calculated the
normalized weighted mean and its error as the weighted vari-
ance.
We considered short-term variations for σ2NXS detections
above 3σ of the confidence level.
4.5. Compton thickness
We tested the possibility of some sources being so heavily ab-
sorbed that their spectra can be completely reflected below 10
keV, i.e., Compton-thick sources. Since the Compton-thick col-
umn densities cannot be directly measured at the energies ana-
lyzed here, the following indirect indicators (using X-ray and [O
III] data) are taken to classify these sources: Γ < 1. EW(FeKα) >
500 eV, and F(2 − 10keV)/F[OIII] < 1 (Ghisellini et al. 1994;
Bassani et al. 1999; Panessa & Bassani 2002). Where Γ and
EW(FeKα) were obtained from individual spectral fits in the 3-
10 keV energy band using the PLmodel, the extinction-corrected
[O III] fluxes were obtained from the literature (and corrected
when needed following Bassani et al. 1999), and the hard X-ray
luminosities, L(2 − 10keV), from the individual fits were used
(see Table A.3) for the calculation.
We considered that a source is a Compton-thick candidate
when at least two of the three criteria above were met. Other-
wise, the source is considered to be a Compton-thin candidate.
When different observations of the same source result in different
classifications, the object was considered to be a changing-look
candidate.
5. Results
In this section we present the results of the spectral characteris-
tics and variability patterns of the Seyfert 1.8/1.9 in the sample.
For results on individual sources we refer the reader to Appendix
B, as well as for notes and comparison with previous studies.
5.1. Spectral characteristics
We used five different models to fit each spectrum individually.
The best model for each source resulted to be the same in all
the individual observations from the same satellite. When com-
paring data from different instruments, different best fit mod-
els were selected for two sources (NGC1365, and NGC4138),
most probably because of the low count-rate in the Chandra
data, which required the simplest model. It is worth noticing
that the XMM–Newton spectrum of NGC4138 is best fitted with
the ME2PL model, but the lack of counts in the Chandra spec-
trum below 2 keV forced us to perform the analysis only above
2 KeV and thus using the PL model (see Appendix B.11). The
ME model was not the best-fit for any of the spectra.
The median [25% and 75% percentiles] values of the spec-
tral parameters are presented in Table 3. Absorption at soft en-
ergies is usually compatible with the Galactic one (see Table
A.2). Absorption at high energies is common in these sources,
being obscured in the range of 1021 − 1023cm−2, with median of
NH2 = 3.00[0.06 − 8.34] × 1022cm−2. The median value of the
spectral indices is Γ = 1.7[1.4−1.9], completely compatible with
other AGN (see e.g., Brightman & Nandra 2011a). The thermal
component has a median of kT = 0.19[0.09-0.62] keV.
The X-ray luminosity medians in our sample are logL(0.5–
2.0 keV)=41.9[41.2-42.6] and logL(2–10 keV)=42.5[41.7-
42.7].
5.2. Compton-thickness
We recall that a source was classified as a Compton-thick can-
didate within an observation when at least two out of the three
criteria explained in Sect. 4.5 were met. None of the sources are
classified as Compton-thick. Two of the sources are classified
as changing-look candidates (NGC1365, and NGC2992), as al-
ready reported in the literature (Gilli et al. 2000; Risaliti et al.
2009). Another two sources have been classified as changing-
look candidates in the literature (MARK609, Trippe et al. 2010
and NGC2617, Shappee et al. 2014), but the present work does
not detect these changes. It is worth noticing that we did not find
the flux of the [OIII] in the literature for four sources (ESO540-
G01, ESO 195-IG21, ESO 113-G10, and NGC2617), but the
two other criteria were compatible with them being Compton-
thin.
5.3. Long-term X-ray spectral variability
From the 15 nuclei in our sample, we compare spectra obtained
from the same instrument in 10 cases, all of them observed by
XMM–Newton, and in one case (NGC4395) Chandra data are
also available. In the remaining five sources only one observation
per instrument was available.
Chandra and XMM–Newton data are available for the same
source in eight cases (note that this analysis is independent of
the one mentioned above, see Table A.1), thus the simultaneous
analysis was carried out by using the methodology explained in
Sect. 4.2.
Long-term X-ray spectral variability is detected in all the
15 nuclei. Variations are detected in four parameters (Norm1,
Norm2, NH1, and NH2). In nine objects the observed vari-
ability can be explained by varying only one parameter; in
five nuclei varying two parameters is required (ESO195-
IG21, NGC2617, NGC2992, POX52, and NGC4395), and
in NGC1365 varying three parameters is required. The most
frequent variations are found in Norm2, which are ob-
served in ten nuclei (ESO540-G01, ESO 195-IG21, NGC526A,
NGC1365, MARK1218, NGC2992, NGC4138, NGC4395,
MARK883, and IRAS 20051-1117). Changes in NH2 are also
frequent, as they are observed in six nuclei (NGC1365,
NGC2617, NGC2992, POX52, NGC 4395, and NGC4565).
Variations at soft energies are detected in six sources (ESO195-
IG21, ESO113-G01, MARK609, NGC1365, NGC2617, and
POX52). Among them, only in two objects (ESO 195-IG21 and
POX52) these variations are reported for a simultaneous fit us-
ing Chandra and XMM–Newton together, thus these variations
cannot be ascribed to the comparison of data obtained from dif-
ferent instruments.
5.4. Short-term X-ray variability
Short-term X-ray variations are analyzed in eight nuclei (Ta-
ble A.4). We recall that only light curves longer than 30 ksec
were analyzed (see Sect. 4.4). Two sources do not show vari-
ations (POX52 and NGC4565) according to the χ2/d.o. f and
σ2
NXS
, whereas the remaining six are variable in at least one
energy band. Four sources show variations in the total, soft,
and hard energy bands (ESO113-G10, NGC526A, NGC1365,
and NGC4395). Among these, all but NGC1365 show varia-
tions above the 3σ confidence level in the three energy bands.
Among the eight observations analyzed for NGC1365, four do
not show variations in any band, two show variations in the to-
tal and hard bands, and another two show variations in the three
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Table 2: Results of the variability analysis.
Name log (Lso f t) log (Lhard) log (REdd) Long-term variability ∆Tmax Short UV
(0.5-2 keV) (2-10 keV) SMF0 SMF1 SMF2/3 (Years) term Variab.
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
ESO 540-G01 (X,C) 41.53±0.13 41.72±0.13 - MEPL Norm2 1 - -
40% 38% 74%
ESO195-IG21 (X,C) 42.54±0.37 43.03±0.37 - MEPL Norm2 Norm1 4 - -
98% 97% 91% 98%
ESO113-G10 (X) 43.07±0.05 42.70±0.05 -0.74 ME2PL Norm1 4 TSH W2
17% 17% 40%
NGC526A (X) 42.91±0.10 43.32±0.09 -1.16 2PL Norm2 - 11 TSH W1
48% 46% 48%
MARK609 (X) 42.55±0.04 42.69±0.04 - 2PL Norm1 5 - -
13% 13% 22%
NGC1365 (X)CL 41.15±0.35 42.18±0.42 -1.95 ME2PL NH2 N2/N1* 10 TSH W1, M2
81% 24% 68% 33/35%
(X,C) 41.80±0.38 41.73±0.27 ME2PL NH2 Norm2 2 - -
99% 77% 37% 30%
NGC2617 (X) 43.24±0.15 43.25±0.15 -0.94 2PL Norm1 NH2 0.1 TS W1
46% 45% 59% 30%
MARK1218 (X) 41.87±0.22 42.56±0.21 - PL Norm 0.08 - No
64% 64% 63%
NGC2992 (X)CL 41.57±0.23 42.03±0.22 -2.30 2PL NH2 Norm2 3 TH M2
19% 19% 5% 21%
POX52 (X,C) 41.89±0.01 41.75±0.02 0.18 ME2PL NH2 NH1 1 No -
2% 7% 44% 100%
NGC4138 (X,C) - 41.53±0.07 -2.42 PL** Norm 2 - -
21% 98%
NGC4395 (C) 39.50 39.94 -1.15 ME2PL NH2 0.003 - W1
0% 0% 31%
(X) 39.69±0.06 40.28±0.40 ME2PL NH2 Norm2 12 TSH -
15% 13% 20% 88%
(X,C) 39.78±0.21 40.21±0.22 ME2PL Norm2 2 - -
61% 65% 93%
NGC4565 (X,C) 39.51±0.03 39.65±0.07 -4.63 PL NH 2 No -
11% 21% 48%
MARK883 (X) 42.42±0.09 42.71±0.08 -1.15 PL Norm 4 - W1, W2
28% 28% 28%
IRAS 20051-1117 (X) 42.39±0.09 42.53±0.09 -1.16 PL Norm 0.5 - No
29% 29% 29%
Notes. (Col. 1) Name, and the instrument (C: Chandra and/or X: XMM–Newton) in parenthesis (CL refer to changing-look candi-
dates); (Cols. 2 and 3) logarithm of the soft (0.5–2 keV) and hard (2–10 keV) X-ray luminosities, where the mean was calculated
for variable objects, and percentages in flux variations; (Col. 4) Eddington ratio, Lbol/LEdd , calculated from Eracleous et al. (2010)
using Lbol = 33L2−10keV ; (Col. 5) best fit for SMF0; (Col. 6) parameter varying in SMF1, with the percentage of variation; (Col. 7)
parameter varying in SMF2 and SMF3 (for NGC 1365, *N1=Norm1, and N2=Norm2), with the percentage of variation; (Col. 8) the
sampling timescale, corresponding to the difference between the first and the last observation. The percentages correspond to this
∆Tmax; (Col. 9) short-term variations in the total (T), soft (S), and/or hard (H) energy bands; and (Col. 10) filters where variations
are detected at UV frequencies with the OM. A ‘-’ means that data were not available, while ‘No’ means that variations were not
detected.
** Note that the XMM–Newton data of NGC4138 is best fitted by the ME2PL model, but Chandra data does not have counts below
2 keV, thus the PL model is used for the simultaneous fit.
energy bands (both from 2012). NGC2992 shows variations in
the total and hard energy bands. Five observations were analyzed
for this source, two of them not showing variations in any of the
bands. NGC2617 shows variations in the total and soft energy
bands, in both cases above the 3σ confidence level.
5.5. Long-term UV flux variability
UV data are available for nine sources. The remaining six
sources do not have more than one XMM–Newton observations
or different filters were used for the observations and thus cannot
be directly compared.
Among the nine sources, two of them do not show UV vari-
ability (MARK1218 and IRAS 20051-1117), whereas the re-
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Table 3: Median values and 25% and 75% percentiles of
the spectral parameters of Seyfert 1.8/1.9 presented in this
work (Col. 2) and the Seyfert 2 sample (Col. 3) presented in
Hernández-García et al. (2015a).
Seyfert 1.8/1.9 Seyfert 2
(1) (2) (3)
log(L(0.5-2 keV) [erg s−1]) 41.942.641.2 42.1
42.6
41.3
log(L(2-10 keV) [erg s−1]) 42.542.741.7 42.7
42.8
42.5
NH2 (×1022[cm−2]) 3.008.340.06 22.2
38.4
9.8
Γ 1.71.91.4 1.7
2.0
1.5
kT [keV] 0.190.380.09 0.71
0.81
0.67/0.15
0.18
0.12
S/N(0.5–2 KeV) 5.37.74.9 5.2
6.4
3.8
S/N(2–10 KeV) 5.46.64.7 3.8
5.2
2.3
Notes. (Col. 1) Spectral parameter, (Col. 2) average values for
Seyfert 1.8/1.9, and (Col. 3) average values of Seyfert 2 from
Hernández-García et al. (2015a). The two temperatures repre-
sent the two thermal components in the model.
maining seven sources show variations in at least one filter (see
Table A.1 and Fig. A.1). We remind that all the reported varia-
tions are above the 3σ confidence level.
6. Discussion
The optical and X-ray spectra of Seyfert 1.8/1.9 resembles
those of Seyfert 2. For this reason, many studies aiming at
analyzing the properties of obscured sources have included
all these nuclei in the same samples (e.g., Risaliti et al. 1999;
Akylas & Georgantopoulos 2009; Malizia et al. 2012). How-
ever, a study of their variability properties compared to those of
Seyfert 2 represents a powerful tool in revealing similarities and
differences. In this work we can compare these properties in an
homogeneous way for the first time using the results for Seyfert
1.8/1.9 presented here and the sample of Seyfert 2 presented in
Hernández-García et al. (2015a).
6.1. Spectral properties
Fig. 2 shows the models used for Seyfert 1.8/1.9 and 2. The main
conclusion is that Seyfert 2 require, in general, more complex
models to fit the data. The difference cannot be attributed to
different spectral qualities since the average signal-to-noise ra-
tio(S/N) – which were estimated following Stoehr et al. (2008)
– for each spectrum is similar for both type 1.8/1.9 and type
2 samples in the 0.5–2 keV and 2–10 keV energy bands (see
Fig. 3). In Table 3, we show the median values [25% and 75%
percentiles] of the spectral parameters for the Seyfert 1.8/1.9
and 2 nuclei. It can be seen that the main difference between
these AGN families is in NH2 (see also Fig. 4), in agreement
with previous studies (Risaliti et al. 1999; Guainazzi et al. 2001;
Akylas & Georgantopoulos 2009; Brightman & Nandra 2011b).
This is in fact the main reason why Seyfert 1.8/1.9 have been
explained as nuclei that are less obscured than Seyfert 2, their
difference being ascribed only to the absorbing material.
However, another difference is observed in the temperatures
of the thermal emission, with Seyfert 2 having a bimodal distri-
bution centred at KT1 ∼ 0.7 keV and KT2 ∼ 0.2 keV whereas
Seyfert 1.8/1.9 show only one temperature regime centred at
KT ∼ 0.2 keV. Moreover the comparison with the study by
Brightman & Nandra (2011a,b) on the 12 µm complete sample
of Seyferts show that a thermal component is fitted in Seyfert
1-1.5 (Seyfert 2) in 15 (24) cases, with 12 (6) of them centred
at 0.1 keV and three (18) centred at 0.7 keV. This result might
indicate that the thermal component observed in Seyfert 1.8/1.9
is more similar to that observed in Seyfert 1 than to that in type
2.
In this context, it should be noticed that a more realistic phys-
ical model for the absorbing material in Seyfert 1.8/1.9 might be
represented by ionised absorption (i.e., winds) instead of neu-
tral absorption (i.e., the torus). We changed the neutral absorp-
tion by an ionised absorption in our models but the spectral
fits were statistically the same (the fits did not improve at the
99.9% of confidence level using the F-test), except in the case of
NGC1365, where the presence of ionised absorption is well es-
tablished (Risaliti et al. 2005a; Guainazzi et al. 2009). Since we
cannot differentiate between neutral or ionised absorption due to
the resolution of the spectra presented in this work, this issue
should be explored using high spectral resolution data.
6.2. Short-term variability
Further information can be obtained from the analysis of the
variability. X-ray short-term (i.e., intra-day) variations in Seyfert
2 galaxies were not detected in Hernández-García et al. (2015a),
and thus all the measurements of σ2
NXS
are upper limits. It is
interesting to notice that most Seyfert 1 show changes at these
timescales (Nandra et al. 1997; Turner et al. 1997), but varia-
tions at these timescales in a few Seyfert 2 have also been re-
ported in the literature (e.g., González-Martín & Vaughan 2012).
Even though the physical origin of these variations is not yet
well settled, the involved timescales imply that they occur very
close to the SMBH, and it has been suggested that accretion-
disc/corona instabilities or variations in the accretion rate may be
involved (Uttley et al. 2005; Breedt et al. 2010; McHardy 2010;
Soldi et al. 2014). Fig. 5 shows the σ2
NXS
in the 2–10 keV en-
ergy band against MBH for the variable Seyfert 1.8/1.9 in our
sample and the upper limits for the Seyfert 2 together with the
results reported by Ponti et al. (2012) for the CAIXA’s sample,
which include unobscured sources. For a proper comparison,
we used their σ2
NXS
calculated for light curve segments of 40
ksec. The green squares represent those sources with a width
at half maximum (FMWH) of the Hβ larger than 2500 km s−1,
the red triangles those with FMWH(Hβ) < 2500 km s−1, and
the black hexagons the sources where they did not report the
FMWH(Hβ). It has been shown that the 2–10 keV power spec-
trum in AGN follows a power law of slope Γ ∼-2 at high fre-
quencies, which then flattens to a slope of Γ ∼-1 below a break
frequency (Papadakis 2004; O’Neill et al. 2005; Miniutti et al.
2009). This model is named the universal power spectrum den-
sity (PSD) model because the integral of the PSD is equal to
the σ2
NXS
of a light curve (Vaughan et al. 2003). The dotted line
in Fig. 5 represents this model as in Papadakis (2004, see also
González-Martín et al. 2011), which was obtained for a sample
of broad line Seyfert 1. For the relation, we used an Edding-
ton ratio of REdd =[0.005,0.025,0.5], which is represented as a
dotted, dash-dotted, and dashed lines in Fig. 5, respectively. It
can be observed that the Seyfert 1.8/1.9 in our sample fit well
both with this model and with the results reported by Ponti et al.
(2012), as well as Seyfert 2 do. Thereof the short-term variability
in Seyfert 1, Seyfert 1.8/1.9 and Seyfert 2 is consistent within the
statistical uncertainties and thus we cannot provide evidence for
a difference among the classes in this respect until the variations
in Seyfert 2 are rejected.
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6.3. Long-term variations
We found differences in the spectral variations between Seyfert
1.8/1.9 and Seyfert 2 in timescales from weeks to years. Vari-
ations at soft energies are only detected in Seyfert 1.8/1.9. The
origin of the soft X-ray emission in Seyferts is under debate,
maybe related to e.g., the possible dilution effect of scattering
by photoionised gas (e.g., González-Martín et al. 2010) or to a
warm absorber (WA), consisting on ionized absorbing gas, that
is observed in about 65% of Seyfert 1s (Laha et al. 2014), and it
is highly variable (e.g., Winter et al. 2012; Laha et al. 2016, and
references therein). However, the exposure times of the high res-
olution data (e.g., from the Reflection Grating Spectrometer) of
the sources discussed in this paper are too short to constrain the
properties of the soft X-ray emission, and thus the nature of the
soft X-ray variations (e.g., Laha et al. 2011; Giustini et al. 2016).
At long timescales we find that Seyfert 1.8/1.9, as well as
Seyfert 2 and LINERs, show hard X-ray variations in timescales
between months and years, these changes being related to intrin-
sic variations of the hard nuclear continuum. This suggests that
the emission mechanism is the same in these AGN families. We
have also computed the variability dynamical timescale against
the time between the observations for the two families. We did
not find differences in the variability of these sources, neither any
obvious trend against the time difference. We notice that a caveat
in our analysis might be that the observations were taken at ran-
dom epochs, and thus the timescale between the observations do
not refer to the variability timescales.
The AGN continuum at X-rays comes from the Comp-
tonization of photons from the inner parts of the accretion
disk (Shakura & Sunyaev 1973). Thus, these long-term vari-
ations might be related to fluctuations in the inner accre-
tion disk (e.g., Hernández-García et al. 2016). Moreover, vari-
ations due to absorbing clouds (i.e., NH) are common in
our sample, both in Seyfert 1.8/1.9 (six out of the 15, i.e.,
40%) and 2s (four out of the 11 variable sources, i.e., 36%).
However, these kind of eclipses are also observed in Seyfert
1s (Risaliti et al. 2011; Sanfrutos et al. 2013; Markowitz et al.
2014; Agís-González et al. 2014). When it is possible to es-
timate the cloud velocity, and thus the location of the ab-
sorbing material, the clouds appear to be located very close
to the BLR or within the borderline between the BLR and
the torus (Risaliti et al. 2009, 2013; Nardini & Risaliti 2011;
Walton et al. 2014; Connolly et al. 2014; Markowitz et al. 2014;
Parker et al. 2015; Giustini et al. 2016). The velocities of the
clouds in Seyfert 1.8/1.9 (NGC1365, NGC2617, NGC2992,
and NGC4395) and Seyfert 2 (Mark 1210, and NGC4507) in
our sample are greater than 103km/s10 (following the procedure
in Risaliti et al. 2010). Therefore, these eclipses due to clouds
passing through our line of sight seem to be happening at dis-
tances from the accretion disc consistent within or very close to
the location of the BLR.
Furthermore, while variations at UV frequencies are not de-
tected in Seyfert 2, these changes are observed in Seyfert 1.8/1.9
in the present work. The same behaviour is also seen in Seyfert
1s (e.g., Cardaci 2010; Netzer 2013). This result might indicate a
less obstructed view of the accretion disk in Seyfert 1.8/1.9 com-
pared to that of Seyfert 2, in agreement with the higher values of
NH2 in Seyfert 2 compared to those of Seyfert 1.8/1.9.
As a final remark, we would like to warn the reader for the
simplistic association of Seyfert 1.8/1.9 to Seyfert 2, since dif-
10 Since the timescales between the observations were obtained at ran-
dom, we can only estimate its velocities when the timescale is shorter
than ∼ 1 month.
ferent variability properties are observed in the two AGN groups
both at X-ray and at UV frequencies.We leave open the possibil-
ity that Seyfert 1.8/1.9 behave more likely Seyfert 1, but a proper
comparison between the properties of these families need to be
done in a systematic and homogeneous way.
7. Summary and conclusions
We have performed a spectral and variability analysis at X-ray
and UV frequencies of a sample of fifteen galaxies classified as
Seyfert 1.8/1.9 based on optical spectroscopy. The main results
of the study can be summarized as follows:
– X-ray long-term variability is found in all the 15 nuclei.
None of the sources are classified as Compton-thick candi-
dates, and two of them have been classified as changing-look
candidates.
– The main variability pattern is related to intrinsic changes in
the sources, which are observed in ten nuclei. Changes in the
column density are also frequent, as they are observed in six
nuclei. Variations at soft energies are detected in six sources.
– X-ray short-term variations are detected in six out of the
eight studied sources.
– Variations at UV frequencies are detected in seven out of the
nine sources where data were available.
We have compared the properties of Seyfert 1.8/1.9 with the
results of a sample of Seyfert 2 that were analyzed using the
samemethodology applied in this work (Hernández-García et al.
2015a), allowing a homogeneous comparison. The main conclu-
sions obtained from this work are the following:
– The X-ray long term variations occur in a similar way in all
the nuclei and are mainly related to intrinsic changes of the
nuclear continuum. Variations in the absorbing column den-
sities are also frequent in both AGN families.
– X-ray short-term, soft X-ray, and UV long term variations
are detected in Seyfert 1.8/1.9 but not in Seyfert 2, indicating
that the view of the SMBH is unobstructed in Seyfert 1.8/1.9
and obstructed in Seyfert 2.
– We caution on the simplistic association of Seyfert 1.8/1.9 to
Seyfert 2 to classify all of them as obscured sources, because
they show different variability properties at X-ray and UV
frequencies.
A similar study of a sample of Seyfert 1 would be required
in order to homogeneously compare their properties and to test
whether Seyfert 1.8/1.9 are similar to these AGN or not.
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Fig. 1: For each object, (top): simultaneous fit of X-ray spectra; (from second row on): residuals in units of σ. The legends contain
the date (in the format yyyymmdd) and the obsID. Details are given in Table 1.
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Fig. 1: Cont.
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Fig. 2: Histogram of the best fit models for Seyfert 1.8/1.9 and
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Fig. 3: Histogram of the signal-to-noise ratio, S/R, for the indi-
vidual spectra of Seyfert 1.8/1.9 and Seyfert 2 in the soft (0.5–
2 keV, upper panel) and hard (2–10 keV, bottom panel) energy
bands. The crosses represent the median values.
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Fig. 4: Histogram of the column density, NH2, for Seyfert 1.8/1.9
and Seyfert 2 in logarithmic scale. The crosses represent the me-
dian values.
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Fig. 5: Normalized excess variance,σ2
NXS
, against the black hole
mass, MBH for the Seyfert 1.8/1.9 in the sample (blue circles)
and Seyfert 2 in (Hernández-García et al. 2015a, red squares).
Results for the CAIXA sample using light curve segments of
40 ksec (Ponti et al. 2012) are presented, including sources with
(FMWH(Hβ >2500 km s−1 (green diamonds), FMWH(Hβ) <
2500 km s−1 (orange triangles), and those with no Hβ (yellow
hexagons). The dotted, dash-dotted, and dashed lines are the uni-
versal PSDmodel, represented as a broken power law (Papadakis
2004) using REdd =[0.005, 0.025, 0.5].
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Appendix A: Tables
Table A.1: Observational details.
Name Instrument ObsID Date R Net Exptime Counts OM Filter log(LUV )
(′′) (ksec) (erg/s)
(1) (2) (3) (4) (5) (6) (7) (8) (9)
ESO540-G01 Chandrac 2192 2001-08-31 3 20 1316 -
XMM-Newtonc 0044350101 2002-05-29 25 11 2728 UVW2 43.26+−0.04
UVW1 43.41+−0.01
ESO195-IG21 Chandrac 13898 2012-11-30 2 20 529 -
XMM-Newtonc 0554500201 2008-06-21 20 25 6165 Not detected
ESO113-G10 XMM-Newton 0103861601 2001-05-03 25 4 10419 UVW2 42.68+−0.06
XMM-Newton 0301890101 2005-11-10 25 77 304379 UVW2 42.87+−0.02
UVM2 42.94+−0.01
UVW1 43.02+−0.01
NGC526A XMM-Newtonc 0109130201 2002-06-30 35 8 20949 UVM2 42.13+−0.08
UVW1 42.27+−0.03
XMM-Newton 0150940101 2003-06-21 35 35 118532 UVW2 41.99+−0.07
UVM2 42.15+−0.04
UVW1 42.41+−0.01
XMM-Newton 0721730301 2013-12-22 35 48 177241 -
XMM-Newton 0721730401 2013-12-22 35 37 164811 -
Chandrac 342 2000-02-07 4 9 1158 -
MARK609 XMM-Newton 0103861001 2002-08-13 20 7 5054 UVW2 43.32+−0.04
XMM-Newton 0402110201 2007-01-27 20 16 10002 UVM2 43.37+−0.01
NGC1365 Chandrac 6869 2006-04-20 2 15 2021 -
XMM-Newton 0151370101 2003-01-16 20 14 10599 UVW2 41.71+−0.02
XMM-Newton 0151370201 2003-02-09 20 3 1481 -
XMM-Newton 0151370701 2003-08-13 20 6 6337 UVW2 41.71+−0.03
XMM-Newton 0205590301 2004-01-17 20 50 83303 UVW1 41.69+−0.01
UVM2 41.30+−0.02
XMM-Newtonc 0205590401 2004-07-24 20 29 30181 UVW1 42.21+−0.01
UVM2 41.95+−0.01
XMM-Newton 0505140201 2007-06-30 20 42 26349 UVW1 42.07+−0.01
UVM2 41.35+−0.02
XMM-Newton 0505140401 2007-07-02 20 78 49947 UVW1 42.08+−0.01
XMM-Newton 0505140501 2007-07-04 20 46 29528 UVW1 42.24+−0.01
UVM2 42.04+−0.01
XMM-Newton 0692840201 2012-07-25 20 106 115167 UVW1 42.01+−0.01
XMM-Newton 0692840301 2012-12-24 20 95 276846 UVW1 41.94+−0.01
XMM-Newton 0692840401 2013-01-23 20 89 366687 UVW1 41.78+−0.01
XMM-Newton 0692840501 2013-02-12 20 102 172790 UVW1 41.77+−0.01
NGC2617 XMM-Newton 0701981601 2013-04-27 25 39 574119 UVW2 42.95+−0.02
UVM2 43.02+−0.01
UVW1 43.05+−0.01
XMM-Newton 0701981901 2013-05-24 25 14 496297 UVW1 43.24+−0.01
MARK1218 XMM-Newton 0302260201 20050409 20 6 3652 UVW2 41.98+−0.25
UVM2 42.12+−0.09
UVW1 42.43+−0.03
XMM-Newton 0302260401 20051008 20 3 935 UVM2 42.06+−0.10
NGC2992 XMM-Newton 0654910501 2010-05-26 25 35 85124 UVM2 41.14+−0.08
XMM-Newton 0654910601 2010-06-05 25 33 35540 UVM2 41.28+−0.05
XMM-Newton 0654910701 2010-11-08 25 37 40296 Not detected
XMM-Newton 0654910901 2010-11-28 25 33 20874 Not detected
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Table A.1: (Cont.)
Name Instrument ObsID Date R Net Exptime Counts OM Filter log(LUV )
(′′) (ksec) (erg/s)
(1) (2) (3) (4) (5) (6) (7) (8) (9)
XMM-Newton 0654911001 2010-12-08 25 38 44100 UVW2 40.70+−0.33
UVM2 41.24+−0.03
UVW1 41.87+−0.01
XMM-Newton 0701780101 2013-05-11 25 9 26676 UVM2 41.09+−0.06
POX52 Chandrac 5736 2006-04-18 2 22 4979 -
XMM-Newtonc 0302420101 2005-07-08 20 69 4869 UVM2 42.21+−0.03
NGC4138 Chandrac 3994 2003-03-16 2 6 889 -
XMM-Newtonc 0112551201 2001-11-26 25 8 4271 -
NGC4395 Chandra 5302 2004-04-11 2 28 2779 -
Chandrac 5301 2004-04-10 2 27 3105 -
XMM-Newtonc 0112521901 2002-05-31 25 8 5209 UVW1 40.09+−0.02
XMM-Newton 0744010101 2014-12-28 25 36 16941 UVW1 39.99+−0.01
XMM-Newton 0744010201 2014-12-31 25 14 8819 UVW1 40.07+−0.01
NGC4565 XMM-Newtonc 0112550301 2001-07-01 20 9 1209 -
Chandrac 3950 2003-02-08 2 59 2158 -
MARK883 XMM-Newton 0302260101 2006-08-13 25 8 5311 UVW2 42.99+−0.08
UVM2 42.92+−0.04
UVW1 43.01+−0.02
XMM-Newton 0302260701 2006-08-15 25 10 7307 UVW2 42.85+−0.06
UVM2 42.91+−0.04
UVW1 43.02+−0.02
XMM-Newton 0302261001 2006-08-21 25 8 7000 UVW2 42.75+−0.06
UVM2 42.94+−0.04
UVW1 43.03+−0.02
XMM-Newton 0652550201 2010-08-20 25 26 12409 UVW1 43.13+−0.01
IRAS 2005-1117 XMM-Newton 0044350201 2002-04-20 20 4 4535 UVW2 42.65+−0.09
UVW1 43.03+−0.01
XMM-Newton 0044350501 2002-10-21 20 10 7020 UVW1 43.01+−0.02
Notes. (Col. 1) name, (Col. 2) instrument, (Col. 3) obsID, (Col. 4) date, (Col. 5) aperture radius for the nuclear extraction, (Col. 6)
net exposure time, (Col. 7) number of counts in the 0.5-10 keV band, (Cols. 8 and 9) UV luminosity from the optical monitor and
filter. The c represents data from different instruments that were compared as explained in Sect. 4.2.
Table A.2: Final compilation of the best-fit models for the sample, including the individual best-fit model for each observation, and
the simultaneous best-fit model (i.e., SMF0, SMF1, SMF2, or SMF3) with the varying parameters (except for SMF0). Note that
when the column density is compatible with the Galactic absorption, a ‘-’ is placed.
Analysis ObsID Model NH1 NH2 kT Γ Norm1 Norm2 χ2/d.o. f
keV (10−4) (10−4) F-test
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
ESO540-G01
Ind 2192 MEPL 00.450 0.04
0.14
0 0.36
0.52
0.20 1.89
2.15
1.69 0.17
2.73
0.08 0.69
0.84
0.55 46.20/42
Ind 0044350101 MEPL - 0.751.150.63 0.65
0.80
0.33 1.82
1.90
1.74 0.90
0.99
0.81 0.08
6.03
0.01 87.51/92
SMF (+ring) 0044350101 MEPL - - 0.380.550.31 1.68
1.76
1.61 0.15
0.20
0.10 0.87
0.93
0.82 137.15/142
2129 0.570.620.53
ESO195-IG21
Ind 13898 MEPL 5.348.253.07 10.43
19.62
5.98 0.27
1.11
0.14 2.42
0
1.17 252.77
330.35
2.03 9.58
135.83
5.05 15.09/16
Ind 0554500201 MEPL 0.790.930.68 3.39
3.69
3.11 0.14
0.17
0.11 1.32
1.43
1.22 46.69
308.08
11.98 4.87
5.82
4.10 274.21/262
SMF (+ring) 0554500201 MEPL 0.272.110.00 3.81
4.65
3.15 2.67
4.85
0.38 1.35
1.48
1.24 0.47
2.23
0.13 5.15
6.43
4.21 270.70/255
2012 0.040.120.01 0.08
0.14
0.03
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Table A.2: (Cont.)
Analysis ObsID Model NH1 NH2 kT Γ Norm1 Norm2 χ2/d.o. f
keV (10−4) (10−4) F-test
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
ESO113-G10
Ind 0103861601 ME2PL - 1.572.820.99 0.07
0.09
0.07 3.27
3.40
3.18 6.07
7.37
6.07 6.12
12.09
2.72 277.61/236
Ind 0301890101 ME2PL - 4.024.353.73 0.07
0.08
0.07 2.63
2.66
2.60 14.76
14.96
14.76 19.33
20.76
17.97 2080.8/1088
SMF1 0103861601 ME2PL - 3.623.873.41 0.08
0.09
0.07 2.67
2.70
2.65 8.95
9.17
8.73 20.48
21.91
19.13 2281.77/1302
0301890101 14.8114.9114.70
NGC526A
Ind 0109130201 2PL 0.010.060 1.14
1.24
1.08 - 1.38
1.43
1.34 1.08
1.58
0.97 25.31
27.13
23.72 706.22/732
Ind 0150940101 2PL 0.030.050 1.17
1.21
1.14 - 1.48
1.50
1.46 1.25
1.49
1.04 39.74
40.86
38.67 1609.78/1538
Ind 0721730301 2PL 0.030.050.01 1.25
1.28
1.22 - 1.49
1.50
1.47 1.37
1.58
1.19 46.44
47.53
45.37 1718.2/1638
Ind 0721730401 2PL 0.060.090.03 1.23
1.27
1.20 - 1.50
1.51
1.48 1.71
2.02
1.44 55.94
57.30
54.64 1747.04/1614
Ind 342 2PL 0.731.040.69 120.02
185.04
64.85 - 0.97
1.25
0.84 2.40
2.78
1.99 16.32
25.17
4.02 61.32/45
SMF1 0109130201 2PL 0.030.040.02 1.21
1.23
1.20 - 1.48
1.49
1.47 1.36
1.48
1.24 28.49
29.02
27.97 5863.99/5543
0150940101 40.1640.7439.59
0721730301 45.7246.3845.07
0721730401 55.1255.9354.33
MARK609
Ind 0103861001 2PL - 10.43149.715.28 - 1.96
2.03
1.89 3.78
3.89
3.67 2.21
46.21
1.18 183.79/173
Ind 0402110201 2PL - 12.6224.957.69 - 1.81
1.89
1.78 2.90
2.96
2.84 2.45
3.31
1.80 359.17/319
SMF1 0103861001 2PL - 11.4117.417.16 - 1.89
1.93
1.85 3.71
3.81
3.61 2.58
3.16
1.95 566.07/499
0402110201 2.912.972.85
NGC1365
Ind 6869 2PL 00.050 35.98
38.60
33.47 - 1.53
1.76
1.35 0.46
0.54
0.43 38.56
61.78
27.19 126.46/89
Ind 0151370101 ME2PL - 40.0742.7637.58 0.64
0.66
0.61 1.90
1.96
1.83 1.60
1.76
1.59 56.68
66.66
48.52 421.94/359
Ind 0151370201 ME2PL - 13.3022.308.30 0.73
0.82
0.65 2.02
2.22
1.83 1.57
2.01
1.57 9.21
14.60
5.56 70.21/49
Ind 0151370701 ME2PL 00.040 32.58
34.62
30.26 0.68
0.71
0.65 2.12
2.38
2.04 1.71
2.02
1.59 97.42
188.31
97.41 335.83/232
Ind 0205590301 ME2PL 0.060.060.05 11.95
12.12
11.81 0.62
0.63
0.60 2.18
2.22
2.17 2.65
2.80
2.65 130.56
144.97
125.17 2751.27/1504
Ind 0205590401 ME2PL - 25.8626.4124.72 0.62
0.64
0.61 2.03
2.08
1.98 1.65
1.77
1.65 80.55
88.22
72.16 1181.26/778
Ind 0505140201 ME2PL - 52.7359.1146.76 0.65
0.66
0.64 2.20
2.25
2.16 1.53
1.62
1.52 25.72
30.56
21.58 632.85/444
Ind 0505140401 ME2PL - 64.1765.9260.03 0.64
0.65
0.63 2.15
2.20
2.13 1.57
1.63
1.57 45.38
50.70
41.01 977.71/681
Ind 0505140501 ME2PL - 60.1166.6254.24 0.63
0.65
0.62 2.14
2.17
2.10 1.57
1.65
1.57 35.33
41.61
30.12 700.17/499
Ind 0692840201 ME2PL - 26.0726.4325.71 0.65
0.66
0.64 2.12
2.15
2.10 1.69
1.72
1.66 104.65
115.25
104.65 2186.8/1529
Ind 0692840301 ME2PL - 3.663.723.60 0.61
0.64
0.58 1.40
1.42
1.39 4.91
5.06
4.91 33.35
34.32
32.41 5588.28/1703
Ind 0692840401 ME2PL 0.090.090.09 1.99
2.02
1.97 67.07
0
0 1.65
1.67
1.64 10.95
11.28
10.95 46.00
47.33
45.13 4283.19/1697
Ind 0692840501 ME2PL - 12.3012.4312.14 0.63
0.64
0.62 1.74
1.76
1.73 2.73
2.80
2.73 61.81
63.43
59.72 2817.83/1687
SMF3 0151370101 ME2PL - 39.4041.9337.04 0.62
0.62
0.61 1.63
1.64
1.62 1.63
1.69
1.58 58.68
63.43
54.30 10738.3/6122
0151370701 31.1733.0229.45 1.74
1.83
1.66 73.99
79.27
69.02
0205590301 10.4410.5910.28 2.07
2.11
2.03 79.99
82.13
77.90
0205590401 25.3626.0724.67 1.79
1.80
1.75 65.26
67.77
62.82
0692840201 25.1825.5224.84 1.77
1.80
1.75 74.12
76.25
72.03
0692840501 12.7712.9312.62 2.52
2.55
2.49 87.64
89.91
85.42
SMF2 (+ring) 0205590401 ME2PL - 27.7428.9525.62 <0.69 2.26
2.51
2.18 0.31
0.37
0.24 140.24
185.74
99.61 1388.72/873
6869 44.2745.5840.82 199.22
259.85
158.50
NGC2617
Ind 0701981601 2PL - 11.9313.6510.44 - 2.01
2.02
2.00 71.01
71.21
70.80 39.95
42.55
37.52 1903.22/1564
Ind 0701981901 2PL - 10.0711.778.61 - 2.15
2.16
2.14 0.02
0.02
0.02 0.01
0.01
0.01 1861.39/1469
SMF2 0701981601 2PL - 6.887.546.25 - 2.08
2.09
2.07 70.05
70.28
69.81 49.41
51.41
47.49 4431.52/3039
0701981901 9.8010.988.75 170.94
171.43
170.46
MARK1218
Ind 0302260201 PL 0.090.120.06 - - 1.12
1.20
1.06 - - 187.44/146
Ind 0302260401 PL - - - 0.810.940.74 - - 27.40/30
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Table A.2: (Cont.)
Analysis ObsID Model NH1 NH2 kT Γ Norm1 Norm2 χ2/d.o. f
keV (10−4) (10−4) F-test
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
SMF1 0302260201 PL 0.060.090.03 - - 1.05
1.12
1.00 2.49
2.72
2.31 - 231.136/181
0.911.000.84
NGC2992
Ind 0654910501 2PL 0.160.190.12 0.93
1.02
0.85 - 1.50
1.53
1.48 4.78
5.88
3.74 20.42
21.35
19.45 1460.82/1412
Ind 0654910601 2PL 0.120.140.10 1.18
1.47
0.92 - 1.38
1.44
1.32 3.93
4.35
3.42 4.05
4.70
3.44 1078.77/947
Ind 0654910701 2PL 0.110.140.08 0.99
1.24
0.77 - 1.37
1.42
1.32 3.72
4.21
3.09 4.22
4.78
3.66 1012.9/1016
Ind 0654910901 2PL 0.050.070.03 8.13
57.00
2.36 - 1.22
1.34
1.10 2.65
2.83
2.48 0.54
1.21
0.48 676.2/664
Ind 0654911001 2PL 0.080.110.05 0.85
1.03
0.69 - 1.37
1.42
1.33 2.99
3.59
2.29 5.79
6.33
5.24 1106.19/1078
Ind 0701780101 2PL 0.090.170 0.81
0.95
0.70 - 1.50
1.55
1.46 3.36
5.75
1.68 27.24
28.99
25.32 818.68/821
SMF2 0654910501 2PL 0.090.090.08 0.76
0.78
0.74 - 1.43
1.44
1.41 2.99
3.07
2.90 19.52
20.00
19.06 6291.22/5968
0654910601 0.951.010.89 5.51
5.73
5.30
0654910701 0.880.930.83 5.53
5.74
5.33
0654910901 7.4410.375.36 1.76
2.02
1.53
0654911001 0.930.980.88 6.56
6.79
6.34
0701780101 0.720.740.69 24.66
25.32
24.02
POX 52
Ind 5736 ME2PL - 3.234.442.36 0.22
0.25
0.20 2.62
2.78
2.44 2.32
2.69
2.32 4.25
6.13
2.65 122.38/117
Ind 0302420101 ME2PL - 6.597.395.79 0.16
0.18
0.14 1.79
1.98
1.60 0.11
0.13
0.11 1.33
1.89
0.92 244.71/174
SMF (+ring) 0302420101 ME2PL 8.3810.437.36 2.43
4.28
1.30 0.15
0.17
0.11 2.30
2.34
2.26 2.76
2.98
2.05 0.30
1.00
0.10 378.76/290
5736 - 4.325.413.51
NGC4138
Ind 3994 PL 7.929.956.62 - - 1.36
1.93
1.01 - - 34.66/35
Ind 0112551201 PL(2–10 keV) 7.898.827.00 - - 1.44
1.62
1.26 0.14
0.19
0.10 153.80/162
SMF (+ring) 0112551201 PL(2–10 keV) 6.769.554.22 - - 1.20
1.83
0.61 0.19
0.86
0.01 - 186.04/190
2003 8.9126.703.16
NGC4395
Ind 5302 ME2PL - 4.004.523.52 0.09
0.17
0.05 1.13
1.33
0.94 0.07
0.12
0.07 3.99
5.52
2.90 99.62/108
Ind 5301 ME2PL - 3.403.763.04 0.08
0.22
0.03 1.52
1.83
1.30 0.14
0.16
0.11 5.98
10.70
5.98 183.22/121
SMF1 5302 ME2PL - 4.344.693.99 0.09
0.16
0.05 1.37
1.50
1.24 0.11
0.13
0.09 5.50
6.81
4.46 265.8/238
5301 3.013.292.74
Ind 0112521901 ME2PL 5.716.455.11 0.04
0.23
0 0.16
0.21
0.09 1.29
1.52
1.12 6.75
11.53
6.75 0.35
0.49
0.29 261.70/220
Ind 0744010101 ME2PL - 8.148.637.67 0.19
0.20
0.18 1.27
1.35
1.18 0.30
0.34
0.29 8.06
9.51
6.84 601.99/590
Ind 0744010201 ME2PL - 4.785.204.56 0.18
0.21
0.14 1.16
1.26
1.05 0.36
0.47
0.35 7.49
8.93
6.14 369.14/344
SMF2 0112521901 ME2PL - 5.816.215.43 0.19
0.20
0.18 1.20
1.26
1.14 0.33
0.35
0.31 9.40
10.55
8.37 1217.45/1170
0744010101 7.948.347.56 70.83
79.57
63.06
0744010201 4.664.964.38 80.75
90.29
72.23
SMF1 (+ring) 0112521901 ME2PL 2.873.202.55 13.58
16.19
11.38 0.25
0.27
0.24 1.42
1.64
1.26 5.31
6.82
4.23 10.17
17.25
6.54 460.32/350
5301 0.763.000.01
NGC4565
Ind 0112550301 PL 0.110.160.07 - - 1.80
1.99
1.67 - - 46.52/46
Ind 3950 PL 0.250.280.22 - - 1.96
2.05
1.85 - - 71.19/77
SMF (+ring) 0112550301 PL 0.130.170.10 - - 1.94
2.05
1.85 0.78
0.86
0.71 - 121.88/128
3950 0.250.290.22
MARK883
Ind 0302260101 PL 0.040.060.02 - - 1.61
1.68
1.54 - - 206.37/191
Ind 0302260701 PL 0.040.060.02 - - 1.64
1.71
1.59 - - 269.11/249
Ind 0302261001 PL 0.070.080.05 - - 1.75
1.81
1.69 - - 221.43/243
Ind 0652550201 PL 0.040.050.03 - - 1.66
1.71
1.62 - - 438.40/407
SMF1 0302260101 PL 0.050.050.04 - - 1.67
1.70
1.64 3.67
3.80
3.54 1151.81/1105
0302260701 3.643.763.52
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Table A.2: (Cont.)
Analysis ObsID Model NH1 NH2 kT Γ Norm1 Norm2 χ2/d.o. f
keV (10−4) (10−4) F-test
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
0302261001 4.624.774.47
0652550201 2.662.742.59
IRAS 20051-1117
Ind 0044350201 PL - - - 1.891.941.85 - - 171.36/160
Ind 0044350501 PL - - - 1.931.961.89 - - 246.53/245
SMF1 0044350201 PL - - - 1.911.941.88 - 5.88
6.04
5.73 425.12/410
0044350501 4.174.264.08
Table A.3: X-ray luminosities.
Individual Simultaneous
Name Satellite ObsID log(L(0.5-2 keV)) log(L(2-10 keV)) log(L(0.5-2 keV)) log(L(2-10 keV))
(1) (2) (3) (4) (5) (6) (7)
ESO540-G01 XMM–Newton 0044350101 43.38 43.4043.36 41.83
41.86
41.79 41.63
41.65
41.62 41.81
41.84
41.77
Chandra (3′′) 2192 41.4941.5441.42 41.55
44.12
41.02 41.41
41.43
41.39 41.60
41.64
41.57
Chandra (25′′) 2192 41.8041.8741.73 41.65
43.67
40.99
ESO195-IG21 XMM–Newton 0554500201 43.4643.5043.41 43.31
43.32
43.30 42.83
42.93
42.70 43.32
43.34
43.31
Chandra (2′′) 13898 44.4144.5544.22 42.88
43.29
42.31 41.08
41.43
40.99 41.76
41.87
41.62
Chandra (20′′) 13898 42.2442.3742.06 42.74
43.48
42.25
ESO113-G10 XMM–Newton 0103861601 42.67 42.7642.55 42.60
42.80
42.21 43.03
43.05
43.01 42.66
42.67
42.66
XMM–Newton 0301890101 43.11 43.1143.11 42.76
42.76
42.75 43.11
43.12
43.10 42.74
42.74
42.73
NGC526A XMM–Newton 0109130201 42.6942.7042.69 43.17
43.17
43.16 42.74
42.75
42.74 43.16
43.16
43.15
XMM–Newton 0150940101 42.8842.8842.88 43.29
43.30
43.29 42.89
42.89
42.88 43.30
43.30
43.29
XMM–Newton 0721730301 42.9542.9542.94 43.35
43.36
43.35 42.94
42.94
42.94 43.35
43.35
43.35
XMM–Newton 0721730401 43.0343.0343.03 43.43
43.43
43.42 43.02
43.02
43.02 43.43
43.43
43.43
Chandra (4′′) 342 42.5542.5942.50 43.09
43.19
42.97
Chandra (35′′) 342 41.8741.9041.84 42.58
42.62
42.55
MARK609 XMM–Newton 0103861001 42.5542.5642.54 42.67
42.69
42.64 42.58
42.59
42.57 42.72
42.74
42.71
XMM–Newton 0402110201 42.5042.5142.49 42.69
42.71
42.68 42.52
42.53
42.51 42.66
42.68
42.65
NGC1365 XMM–Newton 0151370101 41.7241.7341.71 41.86
41.87
41.84 41.48
41.49
41.47 41.78
41.79
41.77
XMM–Newton 0151370201 40.9740.9940.95 41.08
41.12
41.04
XMM–Newton 0151370701 41.9441.9541.93 41.97
41.99
41.96 40.45
40.47
40.44 42.82
42.83
42.80
XMM–Newton 0205590301 42.1142.1242.11 42.02
42.03
42.02 41.62
41.63
41.62 41.93
41.93
41.92
XMM–Newton 0205590401 41.8341.8441.83 41.90
41.91
41.89 39.98
39.99
39.98 39.95
39.96
39.94
XMM–Newton 0505140201 41.3741.3841.37 41.33
41.34
41.32
XMM–Newton 0505140401 41.6041.6041.60 41.59
41.59
41.58
XMM–Newton 0505140501 41.5041.5041.49 41.49
41.50
41.48
XMM–Newton 0692840201 41.9741.9841.97 41.98
41.98
41.97 40.38
40.38
40.38 41.50
41.51
41.50
XMM–Newton 0692840301 41.5441.5441.54 42.00
42.00
42.00
XMM–Newton 0692840401 41.7141.7441.67 42.00
42.01
41.98
XMM–Newton 0692840501 41.7541.7541.74 41.99
41.99
41.98 40.76
40.76
40.76 41.90
41.90
41.90
XMM–Newton (2′′) 0205590401 42.1042.1742.02 41.94
41.97
41.92
Chandra (2′′) 6869 41.4541.4941.41 41.86
41.90
41.81 39.69
39.95
38.94 41.31
41.34
41.27
Chandra (20′′) 6869 41.9341.9541.92 42.03
42.05
42.01
NGC2617 XMM–Newton 0701981601 43.0643.0643.05 43.12
43.12
43.11 43.08
43.08
43.08 43.10
43.10
43.10
XMM–Newton 0701981901 43.4643.4643.46 43.42
43.43
43.42 43.35
43.35
43.34 43.36
43.37
43.36
MARK1218 XMM–Newton 0302260201 42.09 42.1142.08 42.70
42.72
42.68 42.04
42.05
42.02 42.73
42.75
42.71
XMM–Newton 0302260401 41.5641.5941.53 42.35
43.12
42.21 41.60
41.63
41.57 42.29
42.33
42.26
Page 18 of 55
Hernández-García et al.: X-ray variability in Seyfert 1.8/1.9
Table A.3: (Cont.)
Individual Simultaneous
Name Satellite ObsID log(L(0.5-2 keV)) log(L(2-10 keV)) log(L(0.5-2 keV)) log(L(2-10 keV))
(1) (2) (3) (4) (5) (6) (7)
NGC2992 XMM–Newton 0654910501 41.8341.8441.83 42.23
42.24
42.23 41.79
41.79
41.79 42.24
42.24
42.24
XMM–Newton 0654910601 41.3541.3541.34 41.84
41.84
41.83 41.37
41.37
41.36 41.83
41.84
41.82
XMM–Newton 0654910701 41.3441.3541.34 41.83
41.84
41.83 41.37
41.37
41.36 41.83
41.84
41.83
XMM–Newton 0654910901 41.0741.0841.07 41.60
41.60
41.59 41.11
41.12
41.11 41.59
41.60
41.58
XMM–Newton 0654911001 41.3841.3941.38 41.88
41.88
41.87 41.42
41.42
41.41 41.88
41.88
41.87
XMM–Newton 0701780101 41.9241.9241.91 42.32
42.33
42.31 41.88
41.89
41.87 42.33
42.33
42.32
POX52 XMM–Newton 0302420101 41.5541.5741.53 41.74
41.76
41.72 41.89
41.92
41.87 41.76
41.78
41.74
Chandra (2′′) 5736 42.2642.2742.25 41.92
42.78
41.89 41.88
41.89
41.86 41.73
41.75
41.71
Chandra (20′′) 5736 42.2942.3042.28 41.94
41.98
41.90
NGC4138 XMM–Newton 0112551201 - 41.47 41.4941.46 - 41.48
41.49
41.46
Chandra (2′′) 3994 - 41.54 41.6641.36 - 41.58
41.76
41.27
Chandra (25′′) 3994 - 41.5441.6441.42
NGC4395 Chandra 5302 39.3739.3739.37 39.96
39.96
39.96 39.50
39.54
39.46 39.94
39.96
39.92
Chandra 5301 39.6539.6539.65 39.93
39.93
39.93 39.50
39.53
39.47 39.94
39.96
39.92
XMM–Newton 0112521901 39.7639.7839.73 40.33
40.34
40.32 39.75
39.76
39.73 40.34
40.35
40.33
XMM–Newton 0744010101 39.6939.7039.67 40.23
40.23
40.22 39.63
39.64
39.62 40.22
40.23
40.21
XMM–Newton 0744010201 39.6539.6739.63 40.28
40.29
40.27 39.68
39.70
39.67 40.28
40.29
40.27
XMM–Newton 0112521901 39.9439.9639.91 40.38
40.42
40.34
Chandra 5301 39.5339.5639.51 39.93
39.97
39.89
NGC4565 XMM–Newton 0112550301 39.55 39.5739.53 39.76
40.72
39.87 39.53
39.55
39.51 39.70
39.74
39.67
Chandra (2′′) 3950 39.47 39.4939.45 40.21
40.72
40.02 39.48
39.50
39.46 39.60
39.64
39.56
Chandra (20′′) 3950 39.5239.5439.50 39.66
40.39
39.12
MARK883 XMM–Newton 0302260101 42.4242.4342.41 42.73
42.75
42.71 42.42
42.43
42.41 42.72
42.73
42.70
XMM–Newton 0302260701 42.4242.4342.41 42.71
42.73
42.69 42.42
42.43
42.41 42.71
42.72
42.70
XMM–Newton 0302261001 42.5642.5742.55 42.80
42.81
42.78 42.52
42.53
42.51 42.81
42.83
42.80
XMM–Newton 0652550201 42.2742.2842.27 42.59
42.60
42.58 42.28
42.29
42.28 42.58
42.59
42.57
IRAS 20051-1117 XMM–Newton 0044350201 42.4542.4642.44 42.62
42.65
42.60 42.46
42.47
42.45 42.60
42.62
42.58
XMM–Newton 0044350501 42.3042.3142.29 42.46
42.48
42.44 42.31
42.32
42.30 42.45
42.47
42.44
Notes. (Cols. 4 and 5) soft and hard intrinsic luminosities for individual fits; (Cols. 6 and 7) soft and hard intrinsic luminosities for
simultaneous fitting. Blanks mean observations that are not used for the simultaneous fittings.
Table A.4: Statistics of the light curves.
Name ObsID Energy χ2/d.o. f Prob.(%) σ2
NXS
< σ2
NXS
>
(1) (2) (3) (4) (5) (6) (7)
ESO113-G10 0301890101 0.5–10 (1) 1194.3/32 100 0.0186+−0.0003 0.01856
+
−0.00005
0.5–10 (2) 1703.8/39 100 0.0185+−0.0003
0.5–2 (1) 1014.3/32 100 0.0185+−0.0003 0.0183
+
−0.0002
0.5–2 (2) 1419.7/39 100 0.0181+−0.0003
2–10 (1) 222.5/32 100 0.019+−0.001 0.020
+
−0.001
2–10 (2) 333.9/39 100 0.021+−0.001
NGC526A 0150940101 0.5–10 228.9/28 100 0.0025+−0.0001
0.5–2 130.6/28 100 0.0038+−0.0003
2–10 128.4/28 100 0.0018+−0.0001
0721730301 0.5–10 109.3/33 100 0.00068+−0.00007
0.5–2 66.1/33 100 0.0009+−0.0002
2–10 81.3/33 100 0.0006+−0.0001
0721730401 0.5–10 376.2/38 100 0.00241+−0.00006
0.5–2 75.4/38 100 0.0008+−0.0002
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Table A.4: (Cont.)
Name ObsID Energy χ2/d.o. f Prob.(%) σ2
NXS
< σ2
NXS
>
(1) (2) (3) (4) (5) (6) (7)
2–10 341.1/38 100 0.00321+−0.00009
NGC1365 0205590301 0.5–10 1012.7/37 100 0.0206+−0.0004
0.5–2 33.3/37 36 <0.0014
2–10 1464.2/37 100 0.0412+−0.0009
0505140201 0.5–10 41.3/27 99 0.0014+−0.0007
0.5–2 37.2/27 99 0.0013+−0.0009
2–10 18.8/27 12 0.004+−0.004
0505140401 0.5–10 (1) 55.3/25 100 0.0030+−0.0007 0.0020
+
−0.0013
0.5–10 (2) 18.7/36 1 <0.0014
0.5–2 (1) 25.6/25 57 0.0002+−0.0009 0.0001
+
−0.0001
0.5–2 (2) 31.6/36 32 <0.0017
2–10 (1) 67.6/25 100 0.018+−0.003 0.0012
+
−0.0008
2–10 (2) 32.2/36 35 <0.0068
0505140501 0.5–10 53.3/30 100 0.0020+−0.0007
0.5–2 45.0/30 99 0.0016+−0.0008
2–10 24.1/30 33 <0.0077
0692840201 0.5–10 (1) 634.3/40 100 0.0183+−0.0005 0.0107
+
−0.0035
0.5–10 (2) 384.1/40 100 0.0105+−0.0003
0.5–10 (3) 228.6/38 100 0.0063+− 0.0003
0.5–2 (1) 52.6/40 99 0.0010+−0.0007 0.0006
+
−0.0003
0.5–2 (2) 47.4/40 80 0.0006+−0.0007
0.5–2 (3) 60.0/38 100 0.0019+−0.0007
2–10 (1) 1291.7/40 100 0.058+−0.002 0.028
+
−0.009
2–10 (2) 630.9/40 100 0.0281+−0.0009
2–10 (3) 352.6/38 100 0.0178+−0.0007
0692840301 0.5–10 (1) 3511.7/38 100 0.0426+−0.0006 0.0417
+
−0.0008
0.5–10 (2) 3763.3/40 100 0.0409+−0.0005
0.5–2 (1) 659.6/38 100 0.0257+−0.0007 0.0262
+
−0.0005
0.5–2 (2) 791.5/40 100 0.0267+−0.0007
2–10 (1) 3229.5/38 100 0.0538+−0.0009 0.052
+
−0.002
2–10 (2) 3175.1/40 100 0.0495+−0.0008
0692840401 0.5–10 (1) 5994.8/37 100 0.090+−0.001 0.06
+
−0.02
0.5–10 (2) 5409.8/36 100 0.0453+−0.0005
0.5–2 (1) 1458.4/37 100 0.067+−0.002 0.058
+
−0.006
0.5–2 (2) 2447.0/36 100 0.054+−0.001
2–10 (1) 4977.2/37 100 0.106+−0.002 0.06
+
−0.02
2–10 (2) 3164.0/36 100 0.0430+−0.0006
0692840501 0.5–10 (1) 6872.7/36 100 0.145+−0.002 0.03
+
−0.02
0.5–10 (2) 1125.4/38 100 0.0276+−0.0006
0.5–10 (3) 504.2/39 100 0.0115+−0.0003
0.5–2 (1) 559.1/36 100 0.054+−0.002 0.01
+
−0.02
0.5–2 (2) 21.9/38 2 <0.0014
0.5–2 (3) 24.9/39 5 <0.0014
2–10 (1) 7598.8/36 100 0.192+−0.004 0.05
+
−0.03
2–10 (2) 1585.9/38 100 0.059+−0.001
2–10 (3) 753.4/39 100 0.0271+−0.0007
NGC2617 0701981601 0.5–10 128.7/31 100 0.00046+−0.00004
0.5–2 138.3/31 100 0.00065+−0.00005
2–10 27.1/31 73 <0.0003
NGC2992 0654910501 0.5–10 41.2/40 58 0.00003+−0.00014
0.5–2 44.9/40 73 0.0002+−0.0003
2–10 27.6/40 7 0.00031+−0.0002
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Table A.4: (Cont.)
Name ObsID Energy χ2/d.o. f Prob.(%) σ2
NXS
< σ2
NXS
>
(1) (2) (3) (4) (5) (6) (7)
0654910601 0.5–10 29.4/22 87 0.0006+−0.0005
0.5–2 16.2/22 19 <0.0024
2–10 28.2/22 83 0.0011+−0.0009
0654910701 0.5–10 70.4/36 100 0.0015+−0.0004
0.5–2 36.2/36 54 0.00002+−0.00078
2–10 61.8/36 100 0.0021+−0.0007
0654910901 0.5–10 24.9/29 32 <0.0017
0.5–2 25.7/29 36 <0.0033
2–10 25.6/29 35 <0.0035
0654911001 0.5–10 61.1/32 100 0.0014+−0.0004
0.5–2 45.2/32 99 0.0015+−0.0008
2–10 50.9/32 99 0.0017+−0.0007
POX52 0302420101 0.5–10 (1) 59.5/23 100 0.09+−0.02 0.05
+
−0.03
0.5–10 (2) 50.9/33 99 0.03+−0.01
0.5–2 (1) 60.6/23 100 0.20+−0.06 0.08
+
−0.08
0.5–2 (2) 38.2/33 76 0.02+−0.03
2–10 (1) 34.6/23 95 0.05+−0.03 0.03
+
−0.01
2–10 (2) 45.8/33 99 0.02+−0.02
NGC4395 0744010101 0.5–10 782.1/40 100 0.069+−0.003
0.5–2 83.7/40 100 0.045+−0.01
2–10 815.1/40 100 0.077+−0.003
NGC4565 3950 0.5–10 30.1/40 13 <0.0161
0.5–2 43.5/40 68 0.004+−0.001
2–10 40.0/40 53 <0.0548
Notes. (Col. 1) name, (Col. 2) obsID, (Col. 3) energy band in keV, (Cols. 4 and 5) χ2/d.o. f and the probability of being variable in
the 0.5-10.0 keV energy band of the total light curve, (Col. 6) normalized excess variance, σ2
NXS
, and (Col. 8) the mean value of the
normalized excess variance, < σ2
NXS
>, for each light curve and energy band.
Table A.5: Classification of the sample objects on the basis of the nuclear X-ray obscuration (and its variability).
Name ObsID Γ EW Fx/F[OIII] Ref.1 CT? Classification
(keV) [OIII]
(1) (2) (3) (4) (5) (6) (7) (8)
ESO540-G01 0044350101 1.442.321.07 <0.48 - - ✗ Compton-thin
ESO195-IG21 0554500201 1.291.521.06 0.11
0.15
0.08 - - ✗ Compton-thin
13898 2.062.570.87 0.51
0.78
0.23 - ✗
ESO113-G10 0103861601 1.621.891.38 <0.18 - - ✗ Compton-thin
0301890101 1.801.871.75 <0.04 - ✗
NGC526A 0109130201 1.301.411.24 0.08
0.11
0.05 75.4 1 ✗ Compton-thin
0150940101 1.551.611.48 0.06
0.07
0.05 99.4 ✗
0721730301 1.481.531.43 0.07
0.07
0.06 114.2 ✗
0721730401 1.581.631.52 0.06
0.07
0.05 137.3 ✗
342 <0.53 <0.23 19.4 ✗
MARK609 0103861001 1.591.861.22 <0.16 31.1 2 ✗ Compton-thin
0402110201 1.251.451.08 0.11
0.19
0.03 32.5 ✗
NGC1365 0151370101 1.181.460.91 0.20
0.25
0.16 13.2 1 ✗ Changing-look
0151370201 <1.36 <0.31 2.2 ✗
0151370701 2.442.772.20 0.14
0.18
0.09 17.0 ✗
0205590301 2.882.942.84 0.11
0.12
0.10 19.1 ✗
0205590401 2.182.372.08 0.17
0.19
0.15 14.5 ✗
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Table A.5: (Cont.)
Name ObsID Γ EW Fx/F[OIII] Ref.1 CT? Classification
(keV) [OIII]
(1) (2) (3) (4) (5) (6) (7) (8)
0505140201 <0.39 0.460.520.41 3.9 ✓
0505140401 <0.09 0.420.540.39 7.1 ✓
0505140501 <0.17 0.430.580.38 5.6 ✓
0692840201 2.082.121.99 0.12
0.13
0.11 17.4 ✗
0692840301 2.402.442.38 0.09
0.10
0.08 18.2 ✗
0692840401 2.322.382.31 0.08
0.09
0.07 18.2 ✗
0692840501 2.202.222.13 0.09
0.10
0.08 17.8 ✗
6869 1.342.080.96 0.13
0.19
0.07 13.2 ✗
NGC2617 0701981601 1.601.631.58 0.06
0.07
0.05 - - ✗ Compton-thin
0701981901 1.701.741.67 0.05
0.06
0.03 - ✗
MARK1218 0302260201 1.341.751.13 <0.09 18.1 2 ✗ Compton-thin
0302260401 1.6702.990.74 <0.20 8.1 ✗
NGC2992 0654910501 1.541.631.46 0.16
0.18
0.14 2.2 1 ✗ Changing-look
0654910601 1.311.451.20 0.33
0.36
0.29 0.9 ✗
0654910701 1.261.361.22 0.32
0.34
0.29 0.9 ✗
0654910901 1.231.421.05 0.50
0.55
0.45 0.5 ✓
0654911001 1.301.421.22 0.25
0.28
0.22 1.0 ✗
0701780101 1.391.541.33 0.17
0.21
0.14 2.8 ✗
POX52 0302420101 1.481.881.14 <0.11 8.2 3 ✗ Compton-thin
5736 1.793.231.44 <0.45 12.5 ✗
NGC4138 0112551201 1.231.490.98 0.08
0.13
0.04 478.6 4 ✗ Compton-thin
3994 1.291.940.18 0.17
0.30
0.04 478.6 ✗
NGC4395 0112521901 1.281.531.05 0.11
0.16
0.07 64.8 4 ✗ Compton-thin
5301 1.241.650.80 <0.11 27.7 ✗
5302 1.261.670.64 <0.10 25.8 ✗
NGC4565 0112550301 1.552.491.08 <0.71 5.6 5 ✗ Compton-thin
3950 2.732.951.51 0.03
0.05
0.01 15.4 ✗
MARK883 0302260101 1.221.491.05 <0.17 27.5 2 ✗ Compton-thin
0302260701 1.441.651.26 0.12
0.21
0.02 26.2 ✗
0302261001 1.582.131.34 0.10
0.19
0.02 32.3 ✗
0652550201 1.431.731.33 0.18
0.24
0.11 19.9 ✗
IRAS20051-1117 0044350201 1.682.411.36 0.21
0.35
0.06 13.8 ✗ Compton-thin
0044350501 1.702.251.48 <0.16 9.5 5 ✗
Notes. (Col. 1) name, (Col. 2) obsID, (Cols. 3 and 4) index of the power law and the equivalent width of the FeKα line from the
spectral fit (PL model) in the 3–10 keV energy band, (Col. 5) ratio between the individual hard X-ray luminosity (from Table A.3)
and the extinction-corrected [O III] fluxes, (Col. 6) references for the measure of F[OIII] , (Col. 7) classification from the individual
observation, (Col. 8) classification of the object, and (Col. 9) slope of the power law at hard energies for Compton-thick candidates
from the simultaneous analysis (see Sect. 4.5). 1References: (1) Bassani et al. (1999); (2) Dahari & De Robertis (1988); (3) Whittle
(1992); (4) Panessa et al. (2006); and (5) Panessa & Bassani (2002).
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Fig. A.1: UV luminosities obtained from the data with the OM camera onboard XMM–Newton, when available. Different filters
have been used; UVW1 (red triangles), UVW2 (green circles), and UVM2 (blue squares).
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Fig. A.2: X-ray intrinsic luminosities calculated for the soft (0.5–2.0 keV, green triangles) and hard (2.0–10.0 keV, red circles)
energies in the simultaneous fits, only for the variable objects.
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Appendix B: Notes and comparisons with previous
results for individual objects
In this appendix we discuss the general characteristics of the
galaxies in our sample at different wavelengths, as well as com-
parisons with previous variability studies. We recall that long-
term UV variability and short-term X-ray variations were stud-
ied only for some sources (ten and seven sources, see Tables 1
and A.4, respectively), so comparisons are only made in those
cases. For the remaining objects, results from other authors are
mentioned, when available.
Appendix B.1: ESO540-G01
NGC540-G01 is the brightest member of the Hickson compact
group 4 (Hickson et al. 1989). It was classified as a Seyfert 1.8
using optical data (Coziol et al. 1993), although also as a com-
posite galaxy (Moran et al. 1996). A radio counterpart was de-
tected with VLA data at 1.4 GHz (Condon et al. 1998). It is an-
other source classified as a type 1 AGN showing no X-ray ab-
sorption (Panessa et al. 2005).
This galaxywas observed once byChandra in 2001 and once
by XMM–Newton in 2002. Georgantopoulos et al. (2003) stud-
ied the Chandra data. They found long-term X-ray flux varia-
tions when comparing with previous ROSAT data by a factor of
25 in ten years. When comparing Chandra and XMM–Newton
data, the annular region contributed with 21% in Chandra data,
and the best representation is obtained with SMF1 showing vari-
ations in Norm2 (74%) in one year period. This implies flux vari-
ability of 40% (38%) in the soft (hard) energy band.
Georgantopoulos et al. (2003) studied the Chandra light
curve and did not find short-term variability.
Appendix B.2: ESO195-IG21
ESO195-IG21 was classified as a Seyfert 1.8 using optical data,
after its discovery using Swift data (Baumgartner et al. 2008).
We did not find data at radio frequencies for this source in the
literature.
This galaxy was observed once by XMM–Newton in 2008
and once by Chandra in 2012. Variability studies of this source
were not found in the literature. In this case, the annular region
contributed with 10% to the Chandra data. When comparing the
data, SMF2 results in the best fit with Norm1 (91%) and Norm2
(98%) varying in a four years period. This results in flux vari-
ability of 98% (97%) in the soft (hard) energy band.
Appendix B.3: ESO113-G10
The nucleus was classified as a Seyfert 1.8 in the optical by
Pietsch et al. (1998), who also reported X-ray variations of a fac-
tor of three between two ROSAT observations obtained within
six months.
ESO113-G10 was observed twice with XMM–Newton in
2001 and 2005. Long-term X-ray variability studies of these
source were not found in the literature. We find that SMF1 with
variations in Norm1 (40%) represents the data best in a four
years period. This implies flux variations of 17% in both the soft
and hard energy bands.
Porquet et al. (2007) found short-term variations in the
soft and hard light curve from 2005 in timescales lower
than 500 s. These results agree well with those obtained by
González-Martín & Vaughan (2012) and ours, because the anal-
ysis of the same light curve resulted in short-term variations of
the total, soft, and hard energy bands. Later, Cackett et al. (2013)
used the same observation to report a hard and a soft lag at low
and high frequencies, respectively, between the 1.5–4.5 keV and
0.3–0.9 keV energy bands.
At UV frequencies, we detected variations in the UVW2
(8σ) filter from the OM.
Appendix B.4: NGC526A
NGC526A is the west galaxy in the strongly interacting pair
of galaxies in NGC526 (Mulchaey et al. 1996). It was optically
classified as a Seyfert 1.9 (Griffiths et al. 1979; Winkler 1992).
A radio counterpart was detected with VLA data at 3.6 and 20
cm (Nagar et al. 1999).
X-ray flux and spectral variability was detected in this source
as observed by HEAO 1, Einstein, EXOSAT and GINGA in
timescales of years (Mushotzky 1982; Turner & Pounds 1989;
Polletta et al. 1996).
It has been observed with Chandra five times between 1999
and 2003, and four times with XMM–Newton between 2002 and
2013. Long-term variability analyses using these data are not re-
ported in the current literature. SMF1 is the best representation
of the XMM–Newton data presented in this work, with variations
in Norm2 (48%). This implies a flux variation of 48% (46%) in
the soft (hard) energy band in 11 years period. When compar-
ing with Chandra data (the annular region contributed with 45%
in Chandra data) out method cannot differentiate if variations in
NH2 (χ2r = 1.03) or variations in Norm2 (χ
2
r = 1.08) are preferred
in the two years period, both results being a good option. For this
reason we do not report this analysis and we take into account
the results from the XMM–Newton data.
González-Martín & Vaughan (2012) studied the XMM–
Newton observation from 2003 and found that it showed
short-term variations in the three analysed energy bands.
We studied three XMM–Newton observations (except the
one from 2002) and detected short-term variations in all
of them and the three energy bands, in good agreement
with González-Martín & Vaughan (2012). In short timescales,
Turner et al. (1997) also detected rapid variations using ASCA
data. Using RXTE data between 2001 and 2003, Zhang (2011)
estimated σ2
NXS
= 8.16+−1.81 × 10
−2.
In the 14–195 keV energy band, Soldi et al. (2014) estimated
a variability amplitude of 35+−6% using data from the Swift/BAT
58-month survey.
UV data from the OM are available in two filters. Variations
are detected in the UVW1 (11σ) but not in the UVM2 (1σ) filter.
Appendix B.5: MARK609
This galaxy was classified as a Seyfert 1.8 by Osterbrock (1981),
although it was later classified as a type 2 and 1.5, suggest-
ing that this might be a changing-look candidate (Trippe et al.
2010, and references therein). It has also been proposed to be
a “true” Seyfert 2, i.e., an AGN that lack circumnuclear obscu-
ration (LaMassa et al. 2011, 2014). A radio counterpart was de-
tected with VLA data at 6 cm (Ulvestad & Wilson 1984).
The source was observed twice with XMM–Newton in 2002
and 2007. Variability studies using these data were not found in
the literature. We find that SMF1 represents best the data, requir-
ing changes in Norm1 (22%) within five years. This implies flux
variations of 13% in both the soft and hard energy bands.
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Appendix B.6: NGC1365
NGC1365 is a barred spiral galaxy located in the Fornax I
cluster. It was classified as a Seyfert 1.8 at optical wave-
lenghts (Maiolino & Rieke 1995). This is the prototypical exam-
ple of a changing-look source, having changed from reflection-
dominated to transmission dominated states in different occa-
sions, in good agreement with the results presented here (e.g.,
Risaliti et al. 2009). A radio counterpart was observed with VLA
data (Jorsater & van Moorsel 1995).
It was observed 13 times with XMM–Newton between 2003
and 2013, and seven times with Chandra between 2002 and
2006.
Risaliti et al. (2005b) studied a Chandra observation from
2002 and three XMM–Newton observations from 2003. They
reported variations from Compton-thin to Compton-thick in
timescales of six weeks, which were attributed to changes in the
absorber, whereas the soft thermal emission and the reflection
component remained constant. The same authors also discovered
four absorption lines between 6.7 and 8.3 keV (identified them as
Fe XXV and Fe XXVI Kα and Kβ lines) related to absorption by
a highly ionized gas (Risaliti et al. 2005a), and detected an X-ray
eclipse from clouds in the BLR from the XMM–Newton obser-
vation from January 2004 (Risaliti et al. 2009). Guainazzi et al.
(2009) analyzed the RGS data and suggested that the relative
weakness of the photoionisation might be related to the same
material responsible for the X-ray abosrbing column density
variations.
Simultaneous XMM–Newton and Suzaku data from 2012 and
2013 were studied by different authors. Risaliti et al. (2013) and
Walton et al. (2014) found continuum variations related to ab-
sorption from reflection, Parker et al. (2014) reported variabil-
ity in the absorber and intrinsic to the source using a princi-
pal component analysis (PCA), Braito et al. (2014) found ab-
sorption variations in timescales of about 100 ksec in the 0.3–
1.8 keV energy band related to a low ionization zone of a
disk wind, and Rivers et al. (2015) reported that changes in this
source are mainly due to absorption. Our method does not al-
low to perform the spectral fit to all the spectra simultaneously
(χ2r > 2.5). Instead, we removed the spectra in the Compton-
thick state (Risaliti et al. 2005a) and those in a ‘relativistic’ state
(Risaliti et al. 2013). Therefore we used six XMM–Newton ob-
servations. The best fit resulted from the use of SMF3 with NH2
(68%), Norm2 (33%), and Norm1 (35%) varying. These changes
imply a change in flux of 81% (24%) in the soft (hard) energy
band in a 10 years period. When comparingChandra and XMM–
Newton data, SMF2 was required with variatons in NH2 (37%)
and Norm2 (30%) in a two years period. The annular region con-
tributed with 53% in Chandra data.
Connolly et al. (2014) studied 190 observations obtained
with Swift between 2006 and 2013. They reported variations
in the normalizations of the soft and hard energy bands plus
changes in the absorbing material, and interpreted these varia-
tions in terms of an AGN wind scenario.
Brenneman et al. (2013) studied three Suzaku observations
of NGC1365 obtained between 2008 and 2010. They reported
variations both at short- and long-term, mainly due to absorption
and continuum variations.
González-Martín & Vaughan (2012) studied three XMM–
Newton observations between 2004 and 2007. They found short-
term variations in the hard and total energy bands of the three
observations, whereas the soft band did not show variations. We
analyzed two of these light curves and found a good agreement.
In total, we were able to study short-term variations in eight ob-
servations. We found that variations in the hard and total energy
bands are very common in all the observations, but variability
in the soft band is observed only in observations from 2012 and
2013. The light curve presented by Connolly et al. (2014) us-
ing Swift data also showed short-term variations. They attributed
these variations to clouds passing throught the line of sight of
the observer. Using the simultaneous XMM–Newton and NuS-
TAR data, Kara et al. (2015) found a Fe K lag, plus another lag
at low frequencies, probably due to absorption variations.
Data at UV frequencies were available from the OM in the
three UV filters. Strong variations were detected with the UVW1
(62σ) and UVM2 (76σ) filters. Variationswere not detected with
the UVW2 (1σ) filter, but data were available only in two epochs
separated by about seven months.
Appendix B.7: NGC2617
NGC2617 is a spiral galaxy. It was optically classified as a
Seyfert 1.8 (Moran et al. 1996), although it was classified as a
type 1 in 2014, when it was also classified as a changing-look
AGN (Shappee et al. 2014). A radio counterpart was detected
with the VLA (Condon et al. 1998).
This galaxy was observed twice with XMM–Newton in 2013.
These data were studied by Giustini et al. (2016), who reported
changes in flux, spectral shape (∆Γ ∼ 0.1) and in NH within the
month timescale. Our analysis of the same XMM–Newton data
showed that SMF2 is the best representation of the data set, with
changes in Norm1 (59%) and NH2 (30%) within a one month pe-
riod. This implies flux variations of 46% (45%) in the soft (hard)
energy band. A follow up of this source of ∼ 70 days using X-
ray, UV, optical and NIR data was conducted by Shappee et al.
(2014) after a transient source alert on 2013 April. They ob-
served an increasing X-ray flux of about one order of magnitude
followed by an increase in its optical/UV continuum flux. By
cross-correlating the light curves, they found that the UV (2–3
days) and the NIR (6–9 days) lagged behing the X-rays, and ex-
plained this variability behaviour due to X-ray radiation driven
by the disk.
Giustini et al. (2016) analyzed the XMM–Newton light
curves and reported modest variations in the 0.3-10 keV energy
band. They also reported hints of a soft band delay on time scales
larger than 5 ks between the soft and the hard energy bands.
From the analysis of one of the XMM–Newton light curves, we
found short-term variations in the soft and total energy bands.
In the UV, we detected variations in the UVW1 (30σ) filter
with data from the OM.
Appendix B.8: MARK1218
MARK1218 (also named NGC2622) was optically classified as
a Seyfert 1.8 by Osterbrock & Dahari (1983), but it changed to a
Seyfert 1 spectrum a few years later (Smith et al. 2004) and has
also been classified as a type 1.9 (Trippe et al. 2010). A radio
counterpartwas detected with VLA data at 6 and 20 cm (Ulvestad
1986).
This source was observed with XMM–Newton twice in 2005.
Variability studies of this source were not found in the litera-
ture. Singh et al. (2011) performed a spectral fit of the obsID.
0302260201 using an absorbed power law with warm absorp-
tion, and obtained an X-ray luminosity of logL(2–10 keV) =
42.68, in very good agreement with our estimation. We found
that the best representation of the data is SMF1 with changes in
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Norm (63%). This implies flux changes of 64% in both the soft
and hard enery bands.
In the UV, variations were not detected with the UVM2 (1σ)
filter from the OM.
Appendix B.9: NGC2992
NGC2992 is interacting with NGC2993, which is located at
2.9′. It was classified as a Seyfert 1.9 byWard et al. (1980) using
optical data. A radio counterpart was detected with VLA data at 5
GHz (Condon et al. 1982). In good agreement with our results, it
is also a changing-look candidate (Gilli et al. 2000; Trippe et al.
2008).
Historically, X-ray flux variability by a factor of 20 was
found in this source between different satellites (Shu et al. 2010,
and references therein).
It was observed four times with Chandra between 2003 and
2010, and ten times with XMM–Newton between 2003 and 2013.
Shu et al. (2010) studied the XMM–Newton data from 2003 and
reported flux variability when comparing with Suzaku data from
2005. They attributed the changes to intrinsic variability of the
source. Parker et al. (2015) used the nine XMM–Newton obser-
vations between 2003 and 2010 to study variability through prin-
cipal component analysis. They reported variations in two com-
ponents, one corresponding to intrinsic source variability, and
a more ambigous one, corresponding either to changes in the
power law, the column density, or the soft excess. From the anal-
ysis of the XMM–Newton data, the best representation is ob-
tained with SMF2 varying NH2 (5%) and Norm2 (21%) in a three
years period. This results in a flux variation of 19% in the soft
and hard energy bands.
The covering of this source with RXTE during one year (24
observations) was presented by Murphy et al. (2007), who re-
ported flux variations by a factor of 10 in timescales of days to
weeks. They related these variations with changes in the inner
accretion disk.
González-Martín & Vaughan (2012) studied the nine XMM–
Newton observations between 2003 and 2010 and reported short-
term variations in three energy bands but not in all the observa-
tions, being more frequent in the total and hard energy bands
than in the soft band. We analysed five XMM–Newton observa-
tions and detected variations in the total and hard energy bands
in a few observations, but none in the soft band.
At higher energies, a combined study with INTEGRAL,
Swift, and BeppoSAX data published by Beckmann et al. (2007)
showed that variations in the normalization of the power law
were needed when using an absorbed broken power law model
to fit the data simultaneously. They found a constant Γ and flux
variations by a factor of 11 in timescales of months/years.
Variations in the near infrared were reported by Glass (1997)
due to an outburst betweenMarch 1988 and April 1992 observed
with the 1.9m telescope at Sutherland.
At UV frequencies, variations in the UVM2 filter of 6σwere
detected with the OM.
Appendix B.10: POX52
POX52 is a dwarf elliptical galaxy. It was optically classified
as a Seyfert 1.8 by Barth et al. (2004). A radio counterpart was
observed with VLA data at 5 GHz (Thornton et al. 2008).
This source was observed once by XMM–Newton in 2005
and once by Chandra in 2006. Thornton et al. (2008) studied
these observations. They found variations in the column density
due to partial covering during this period. This result agrees well
with our analysis, where variations in NH2 (44%) and NH1 (it
passes from a value of ∼ 8 × 1022cm−2 to the Galactic value) are
needed to explain the observed variations in the same dataset.
We note however that our values of NH2 are larger than theirs,
most probably due to the different models used (we used two ab-
sorbers instead of one). The annular region contributed with 4%
to the Chandra data.
González-Martín et al. (2011) studied a sample of ultralu-
minous X-ray sources (ULX) using XMM–Newton data and in-
cluded this source because the AGN has a low black hole mass.
They reported short-term variations through the estimation of
σ2
NXS
in the 2–10 keV energy band. Dewangan et al. (2008) also
estimated theσ2
NXS
and found it to be compatible with short-term
variations for the same XMM–Newton observation. The Chandra
and XMM–Newton light curves were analysed by Thornton et al.
(2008), who found variations in timescales of 500 s and 104 s,
respectively, in the 0.5–10 keV energy band. These results agree
well with our analysis of the XMM–Newton light curve, where
we also detected these variations.
At UV frequencies, Thornton et al. (2008) studied the OM
data and also GALEX data, but variations were not detected.
Appendix B.11: NGC4138
NGC4138 is a spiral galaxy that was classified as a Seyfert 1.9
by Ho et al. (1997). A radio counterpart was detected using VLA
data at 2cm (Nagar et al. 2002).
This galaxy was observed once with XMM–Newton in 2001
and once with Chandra in 2003. Variability studies of this source
were not found in the literature. The XMM–Newton spectrum is
best fitted with theME2PLmodel, but the Chandra spectrum did
not have enough counts below ∼2 KeV, and thus the PL model
was used to fit both spectra individually and also for the simul-
taneous fit in the 2–10 keV energy band. The annular region
contributed with 83% in Chandra data. SMF1 with variations in
Norm (98%) represents best the data in a two years period. This
implies flux variations of 97% (21%) in the soft (hard) energy
band.
Appendix B.12: NGC4395
NGC4395 is a late-type spiral galaxy that holds an intermedi-
ate mass black hole. Its nucleus was classified as a Seyfert 1.8
by Ho et al. (1997). A nuclear radio source was detected with
VLBA data (Wrobel & Ho 2006).
NGC4395 was observed four times with Chandra between
2000 and 2004 and six times with XMM–Newton between 2002
and 2014. O’Neill et al. (2006) studied three Chandra spectra
plus the XMM–Newton spectrum from November 2003. They
reported flux variations of a factor 2 between the Chandra and
XMM–Newton observations. Nardini & Risaliti (2011) studied
the XMM–Newton data from November 2003 and Suzaku data
obtained in June 2007. They reported variations related to the
covering fraction of the neutral absorber and discussed that this
absorber is located in the BLR. These studies agree well with our
results. The best representation of the Chandra data shows vari-
ations in NH2 (31%) within one day when fitting SMF1. XMM–
Newton data require SMF2 with NH2 (20%) and Norm2 (88%)
varying in 12 years period. This implies flux variability of 15%
(13%) in the soft (hard) energy band. When comparing Chan-
dra and XMM–Newton data, the annular region contributes with
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14% in Chandra data, and SMF1 is used with variations in NH2
(93%) in a two years period.
Dewangan et al. (2008) studied two XMM–Newton light
curves (2002 May and 2003 November) and reported short-term
variations only in the 2003 data. González-Martín & Vaughan
(2012) analyzed the XMM–Newton observation from Novem-
ber 2003 and reported variations in the total, soft, and hard
energy bands. Vaughan et al. (2005) studied the 2003 XMM–
Newton light curves together and found a high variability am-
plitude, with the fractional rms exceeding the unity. They found
that this source follows the rms-flux relation usually observed
in accreting black holes (e.g., Hernández-García et al. 2015b).
Moran et al. (2005) studied the Chandra data from June 2000
and reported short-term variations from the analysis of the light
curve, with changes of a factor of 2–3. They suggested that
these changes are related to variations of the absorbing medium.
O’Neill et al. (2006) found short-term variations during one of
the Chandra light curves. One XMM–Newton light curve is an-
alyzed in the present work, which shows variations in the soft,
hard, and total energy bands.
Time-lags between optical/UV frequencies and X-rays
have been studied by McHardy et al. (2016) (using XMM–
Newton, OM (UVW1 filter) and optical data in the g-band),
Cameron et al. (2012) (using Swift data), and O’Neill et al.
(2006) (using Chandra and HST/STIS data) and found lags of
473 and 788 s, 400 s, and a zero-lag correlation, respectively,
relative to the X-rays.
Variations of this source have also been detected at near-
infrared frequencies in timescales shorter than a day by
Minezaki et al. (2006). They observed the source in 2004 with
the 2 m telescope at the Haleaka Observatories and found vari-
ations in he J and H bands correlated with the V band, whereas
variations in the K band were not detected.
UV variations are detected in the UVW1 (9σ) filter using the
available OM data.
Appendix B.13: NGC4565
NGC4565 is an edgewise spiral galaxy. It was classified as a
Seyfert 1.9 in the optical (Ho et al. 1997). A compact radio
core was detected using VLA data at 2cm (Nagar et al. 2002).
Ho & Ulvestad (2001) suggested that the nucleus may be vari-
able at radio frequencies since flux measurements fluctuated by
a factor of 2 between their VLA data and previous FIRST mea-
surements.
This source was observed once by XMM–Newton in 2001
and twice by Chandra in 2000 and 2003. Cappi et al. (2006) an-
alyzed the XMM–Newton data. They fitted the spectrum with an
absorbed power law model with NH = 0.12+−0.04 × 10
22cm−2,
Γ = 1.8+−0.2, and logL(2–10 keV) = 39.4. They compared their
spectral fit to the one reported by Terashima & Wilson (2003) of
the Chandra data from 2000, finding a good agreement between
the spectral parameters and intrinsic luminosities. Our analysis
agree well with their spectral fits. We find that SMF1 is the best
representation of the data with changes in NH (48%) in two years
period. The annular region contributed with 17% to Chandra
data.
We examined a Chandra light curve and detected possible
variations in the soft energy band.
Appendix B.14: MARK883
It was optically classified as Seyfert 1.9 by Osterbrock & Dahari
(1983), who stated that the broad component is ‘barely detected’,
and later classified as a Seyfert 2 (Trippe et al. 2010). A radio
counterpart was detected at 6 cm with VLA data (Ulvestad 1986).
This nucleus was observed four times with XMM–Newton
between 2006 and 2010. Variability studies of this source were
not found in the literature. From our analysis we find that SMF1
represents the data best, showing changes in Norm (28%) in a
timescale of four years. This implies flux variations of 28% in
both the soft and hard energy bands.
Data at UV frequencies with the OM are available in the
three filters. Variations are detected in the UVW1 (13σ) and
UVW2 (5σ) filters but not in the UVM2 (1σ) filter.
Appendix B.15: IRAS20051-1117
IRAS 20051–1117 is a luminous spiral galaxy. The line ratios
of this galaxy located it in the boundarie between a composite
and a Seyfert galaxy (Moran et al. 1996). It shows a broad com-
ponent, so it was classified as a Seyfert 1.9 using optical data
(Georgantopoulos et al. 2004; Shi et al. 2010). A radio coun-
terpart was detected with VLA data at 1.4 GHz (Condon et al.
1998). This is one of the cases where a source is classified as a
type 2 AGN at optical wavelenghts but shows no absorption at
X-ray frequencies (Panessa & Bassani 2002).
It was observed once with Chandra and twice with XMM–
Newton in 2002. Georgantopoulos et al. (2004) and Shi et al.
(2010) studied the Chandra and one XMM–Newton observations
and reported no variations between the two epochs, separated
by only three weeks. They obtained a luminosity of logL(2–10
keV) = 42.60, in perfect agreement with our estimated luminos-
ity for the same XMM–Newton spectrum. Using the two XMM–
Newton observations, we found that changes in Norm2 (29%)
are required in the SMF1 within half a year. This results in flux
variations of 29% in both the soft and hard energy bands.
Georgantopoulos et al. (2004) did not find short-term varia-
tions in the Chandra nor the XMM–Newton light curves.
At UV frequencies variations were not detected with the
UVW1 (2σ) filter.
Appendix C: Images
Appendix C.1: Optical spectra, and X-ray, 2MASS and
optical HST images
In this appendix we present images at different wavelengths for
each energy and the optical spectrum when available from NED.
In X-rays we extracted Chandra data in four energy bands: 0.6-
0.9 keV (top left), 1.6-2.0 keV (top middle), 4.5-8.0 keV (top
right), and 0.5-10.0 keV (bottom left). The csmooth task in-
cluded in CIAO was used to adaptatively smooth the three im-
ages in the top panels (i.e., the images in the 0.5-10.0 keV en-
ergy band are not smoothed), using a fast Fourier transform al-
gorithm and a minimum and maximum significance level of the
signal-to-noise of 3 and 4, respectively. When data from Chan-
dra was not available, XMM–Newton images were extracted in
the same energy bands, and the asmooth task was used to adap-
tatively smooth the images. At infrared frequencies, we retrieved
an image from 2MASS in the Ks filter11. At optical frequen-
cies we used images from the Hubble Space telescope (HST)12,
11 http://irsa.ipac.caltech.edu/applications/2MASS/IM/interactive.html
12 http://hla.stsci.edu/
Page 28 of 55
Hernández-García et al.: X-ray variability in Seyfert 1.8/1.9
preferably in the F814W filter, but when it was not available we
retrieved an image in the F606W filter. HST data have been pro-
cessed following the sharp dividing method to show the inter-
nal structure of the galaxies (Marquez & Moles 1996). The red
squares in the bottom images represent the area covered by the
HST image (presented in the bottom right panel when available).
In all images the gray levels extend from twice the value of the
background dispersion to the maximum value at the center of
each galaxy. We used IRAF 13 to estimate these values.
13 http://iraf.noao.edu/
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Fig. C.1: Images of ESO540-G01. (Top left): Smoothed X-ray 0.6-0.9 keV energy band; (top center): smoothed X-ray 1.6-2.0
keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray 0.5-10.0 keV energy band without
smoothing; (bottom center): 2MASS image in the Ks band.
Fig. C.2: Images of ESO 195-IG21. (Top left): Smoothed X-ray 0.6-0.9 keV energy band; (top center): smoothed X-ray 1.6-2.0
keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray 0.5-10.0 keV energy band without
smoothing; (bottom center): 2MASS image in the Ks band.
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Fig. C.3: Images of ESO113-G10. (Top left): Smoothed X-ray 0.6-0.9 keV energy band; (top center): smoothed X-ray 1.6-2.0
keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray 0.5-10.0 keV energy band without
smoothing; (bottom center): 2MASS image in the Ks band.
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Fig. C.4: Up: Optical spectrum (from NED); bottom: images of NGC526A. (Top left): Smoothed X-ray 0.6-0.9 keV energy band;
(top center): smoothed X-ray 1.6-2.0 keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray
0.5-10.0 keV energy band without smoothing; (bottom center): 2MASS image in the Ks band; (bottom right): Sharp divided Hubble
image in the F606W filter.
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Fig. C.5: Up: Optical spectrum (from NED); bottom: images of MARK609. (Top left): Smoothed X-ray 0.6-0.9 keV energy band;
(top center): smoothed X-ray 1.6-2.0 keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray
0.5-10.0 keV energy band without smoothing; (bottom center): 2MASS image in the Ks band; (bottom right): Sharp divided Hubble
image in the F606W filter.
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Fig. C.6: Up: Optical spectrum (from NED); bottom: images of NGC1365. (Top left): Smoothed X-ray 0.6-0.9 keV energy band;
(top center): smoothed X-ray 1.6-2.0 keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray
0.5-10.0 keV energy band without smoothing; (bottom center): 2MASS image in the Ks band; (bottom right): Sharp divided Hubble
image in the F814W filter.
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Fig. C.7: Up: Optical spectrum (from NED); bottom: images of NGC2617. (Top left): Smoothed X-ray 0.6-0.9 keV energy band;
(top center): smoothed X-ray 1.6-2.0 keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray
0.5-10.0 keV energy band without smoothing; (bottom center): 2MASS image in the Ks band.
Page 35 of 55
Hernández-García et al.: X-ray variability of Seyfert2
Fig. C.8: Images of MARK1218. (Top left): Smoothed X-ray 0.6-0.9 keV energy band; (top center): smoothed X-ray 1.6-2.0
keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray 0.5-10.0 keV energy band without
smoothing; (bottom center): 2MASS image in the Ks band; (bottom right): Sharp divided Hubble image in the F606W filter.
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Fig. C.9: Up: Optical spectrum (from NED); bottom: images of NGC2992. (Top left): Smoothed X-ray 0.6-0.9 keV energy band;
(top center): smoothed X-ray 1.6-2.0 keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray
0.5-10.0 keV energy band without smoothing; (bottom center): 2MASS image in the Ks band; (bottom right): Sharp divided Hubble
image in the F606W filter.
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Fig. C.10: images of POX52. (Top left): Smoothed X-ray 0.6-0.9 keV energy band; (top center): smoothedX-ray 1.6-2.0 keV energy
band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray 0.5-10.0 keV energy band without smoothing;
(bottom center): 2MASS image in the Ks band; (bottom right): Sharp divided Hubble image in the F814W filter.
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Fig. C.11: Up: Optical spectra (from NED); bottom: images of NGC4138. (Top left): Smoothed X-ray 0.6-0.9 keV energy band;
(top center): smoothed X-ray 1.6-2.0 keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray
0.5-10.0 keV energy band without smoothing; (bottom center): 2MASS image in the Ks band; (bottom right): Sharp divided Hubble
image in the F547W filter.
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Fig. C.12: Up: Optical spectra (from NED); bottom: images of NGC4395. (Top left): Smoothed X-ray 0.6-0.9 keV energy band;
(top center): smoothed X-ray 1.6-2.0 keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray
0.5-10.0 keV energy band without smoothing; (bottom center): 2MASS image in the Ks band; (bottom right): Sharp divided Hubble
image in the F814W filter.
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Fig. C.13: Up: Optical spectra (from NED); bottom: images of NGC4565. (Top left): Smoothed X-ray 0.6-0.9 keV energy band;
(top center): smoothed X-ray 1.6-2.0 keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray
0.5-10.0 keV energy band without smoothing; (bottom center): 2MASS image in the Ks band; (bottom right): Sharp divided Hubble
image in the F814W filter.
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Fig. C.14: Images of MARK883. (Top left): Smoothed X-ray 0.6-0.9 keV energy band; (top center): smoothed X-ray 1.6-2.0
keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left): X-ray 0.5-10.0 keV energy band without
smoothing; (bottom center): 2MASS image in the Ks band.
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Fig. C.15: Up: Optical spectrum (fromNED); bottom: images of IRAS 20051-1117. (Top left): Smoothed X-ray 0.6-0.9 keV energy
band; (top center): smoothed X-ray 1.6-2.0 keV energy band; (top right): smoothed X-ray 4.5-8.0 keV energy band; (bottom left):
X-ray 0.5-10.0 keV energy band without smoothing; (bottom center): 2MASS image in the Ks band.
Appendix C.2: Chandra and XMM–Newton images
In this appendix we present the images from Chandra (left) and XMM-Newton (right) that were used to compare the spectra from
these two instruments in the 0.5-10 keV band. In all cases, the gray scales extend from twice the value of the background dispersion
to the maximum value at the center of each galaxy.
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Fig. C.16: Images for Chandra data (left) and XMM–Newton data (right) for the sources in the 0.5-10 keV band. Big circles
represent XMM-Newton data apertures. Small circles in the figures to the left represent the nuclear extraction aperture used with
Chandra observations (see Table A.1).
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Fig. D.1: Light curves of ESO 113-G10 from XMM–Newton data.
Appendix D: Light curves
This appendix provides the plots corresponding to the light curves. Three plots per observation are presented, corresponding to soft
(left), hard (middle), and total (right) energy bands. Each light curve has a minimum of 30 ksec (i.e., 8 hours) exposure time, while
long light curves are divided into segments of 40 ksec (i.e., 11 hours). Each segment is enumerated in the title of the light curve.
Count rates versus time continua are represented. The solid line represents the mean value, dashed lines the +−1σ from the average.
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Fig. D.2: Light curves of NGC526A from XMM–Newton data.
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Fig. D.3: Light curves of NGC 1365 from XMM–Newton data.
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Fig. D.3: (Cont.)
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Fig. D.3: (Cont.)
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Fig. D.3: (Cont.)
Fig. D.4: Light curves of NGC 2617 from XMM–Newton data.
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Fig. D.5: Light curves of NGC 2992 from XMM–Newton data.
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Fig. D.5: (Cont.)
Fig. D.6: Light curves of POX52 from XMM–Newton data.
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Fig. D.7: Light curves of NGC 4395 from XMM–Newton data.
Fig. D.8: Light curves of NGC4565 from Chandra data.
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